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his doc wen. covers the general requirements for the design cf a fram canera 
which sill provide terrain reference and celestial crigntavion information. ‘Another = 
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3.0. REQIREEVTS. 


‘ 


3.1 GENERAL DESIGN REQUIRE-ENTS 


Tre DISIC Sub-System is a precision mapping camera consisting of 3 


. precisely oriented frame cameras. The optics of each frame camera and their rela- 


tive crientetion to each cther are calibrated and fixed, One optical axis is oriented 
for terrain photography and tvo axes are oriented for stellar photography. Terrain 

end etellar photographs will be recorded on tvo separate film vebs. “the terrain exposure 
snd one exposure of every pair of simultaneous stellar cereurce shall have a time vord 


ceconiea on the fils, 


: t 
3.1.1 Components of the DISIC SubsSysten 


In orler to satisfy the system constraints on space available for the camera . 
compoperts, the Camera Sub-System will be composed of conponents iad to Items 


1 through 6 shown below: 
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Item No. Description , Quantity See Deteil Ryat. 
ee , : 


1 3.2.1 — 
20 Supply Cassette (incl film) =. 3.2.2 z 
3 "+ Flin Exit Housing ko 3. 2.3. a. 
4 Film Chutes 7 2 . : 
5 7 Takeup Cassettes 2 a 
6 : Stellar Baffles 


. a es 
‘owt , 
ag hg © . 


3.1.2 Vehicle Interfaces 





Te camera EODETBETEE shall ,ccnduct tasnntzat liaison with Lockheed Missiles 


& Space Company in estsblishing the mechanical, optical and electrical compatibility as 









of their respective systems. The camera arrangement ‘and mounting shall be eoteb lished 
. by N. Y. and Wisc, The takeup cassette design shell be properly ae by the 
two contractors for compatibility with the recowery qub-systen. ‘Electrica pover 
and signal pequiracents shall be established by mitual agreement and consultation, 
‘with the maximum limit for power requirements (éciadins TM Power) set at 1¢60 watt 
hours for consumption of 2000 feet of terrain film and 2000 feet of stellar fitn.. . 


LMSC drawing 76-100 shall be used to establish the camera errangenent « and poeenting: 
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3.2 DETAILED CAMERA DESIGN REQUIREMENTS sO ae: = 
"3.2.1 Camera Body "ai . 


: ! 
The camera body shall contain the terrain end: stellar frame cameras positioned 
80 ‘that the ‘terrain canara is oriented vertically dovevard ip the vehicle's emit 


.: ; ; 7 A sei oe - roe : . y T3-5--00F- | : 7 a 
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F for the lens and film exit ports. ‘The body shall mount to the venicle contractor's . 


estructural support which will properly orient it vith respect to the veitele and to ke. 
@ - the other camera subsystem components, 


3.2.1.1 Terrain Lens . 
The terrain camera lens shall consist of a 3-inch focal length t/e.5 
lens oud focal plane corrector plate designed as an integral part of the optical 
system. , The plane surface of the corrector plate shall contain the best plane 


of focus of this lens. This plane shall be used for film registration. The 








- equivalent focal length shall be 76,2mm + 1.5um.. The lens shall provide coverage 
: : ee 
over a 4s1/2 inch square format. Field of view shall be 74°, 
aaa eetaeeeeen ene anand 
“Senna Terrain Cone Distortion and Resolution ~ 
is “the ‘redial lens distortion measured es installed in the lens cone assembly = 
mal a aba’ not exceed 030mm, ‘The soins caneent ie distortion within the aaa shall | : a 
: : “6 es ps 
Seas tev enged oes. Geter a es ee eS: 
ee a Tha contractor shall enleevor fo cytinize the deaiga of the rhotdgrayite , Gree 


|. system to maximize resolution for objects having @ 2:1 target contrast, ‘The 

. : design requirement is that the terrain camera shall have a minimum acceptable 
static resolution on Type 4400 film of 60 lines per millimeter AWAR vhen tested 
with resolution test tergets of contrast 2:1. Testing eball be in accord vith 

‘the provisions of MIL-STD-150A except that targets will ba"roportioned to decrease 
in size by increments of the tvelfth root of two. 2:1 terget contrast at the target 
is defined to be the range from 1.78:1 to 2, 24:1. 
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3.2.1.1.2 Filter if 


The terrain lens shall be provided with a filter vhich shall bave equivalent » 


transmission to a Wratten 12. This filter shall be plane parallel to within § 
ety, ar . 

seconds of arc and shall conform to the material requirements of Class III of © 

Specification MIL-F-9329. As an option, the filter my be incorporated as an . 


integral part of tha lens in order to save weight and syace. 


32.1.2 Stellar Lens 


Zach Stellar lens shall consist of a inch focal length £/2.8 lens ania . 
focal plane plate. The focal plane shall be defined by the glass plate and shell 
be used for film registration. Equivalent focal length shall ‘pe 76.2mm + 1. Sama; 
Pull field of view angle shall be 23 2", ——— 

pases bade 


3.2.1.2.2 Jens Performance ; 
The radial and tangential lens distortion « as installed in the cone ascembty 


shall not exceed .Ol]5mm and .005mm respectively. 


The lens shall have ¢ minimum acceptable static resolution of 80 lines/mm 
AWAR when tested with standard high contrast USAF test targets ag specified in 
MIL-STD-150A, on film type 4hOO; only three targets. sball be used to seatiie® the | 

Vek 
AWAR. 


s 


Transmission of the lens will be such as to record 5. 5 magnitude sticy Chee 
out the format in flight, using a iy second exposure on Type 4b00 fila vith processing: 
———— 


being equivalent to full level processing used for flight filn. 
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3.2.1.3 Reseau | ; ; : 


: Both terrain and stellar glass focal plane plates shall contain a reseau in: 
the format areas. ‘The reseau shall consist of series of grid lines spaced 2.5mm 
syart and a line thickness of .€@5m to @@@mm. The reseau pattern will create a 
series of lines on the terrain format by virtue of natural illumination, 


‘and on the stellar formst by grtificial samiacanrcise introduced into the stellar 
_. cone, The reseau arrangement relative to the format shall be defined by figure 2A 


in the camera contractor specification. Stellar reseau background fogging exposure 
shall provide a delta density of 0.3 + 0.1 with @ full processing to a gamm of 2. 


(3.2432 Format 





The focal plane plates vill contain the frame mask for defining the formt of 
the stellar and terrain cameras respectively. Indication of flight direction and 
° Pe en ne een 
senter of fram shall be included. i 
a 


a; Pa 
3.2.1.3. 2 Special Terrain Reseau Jilumination 


A means for artificially illuminating t the terrain reseau vill be provided. - 





“This capability will be used vhen natural ‘Light ‘is not available for ‘exposing the 


reseau, such as during calibration tests. Any special electrical components required 


aa producing thie eee yill be provided es part of the AGE checkout equigment. 


3.2.1.5 Optical caLitratiog 
Optical calibration meanurenents shall be accompli shea by the camera 


contractor, 





. Cob} 13-5-009>. a & 
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, a 2.1.5, Camera Controls and Cycling Ra 2 j . o - 
; Ns “Af 
The camera shall be designed to operate as an mitoicyele device. ‘The unit \ “ak 
shall ba turned on and off by an external command to ,be supplied by the vebicle, “iA 
Vehicle, commands shall ‘also select the camera mode. In the event of direct ean rays a 


on either of the stellar lens, a light sensing device stall cap the shutter of the = * 


as 5 Rae ei a aes . + 7 ma ice '. ee 4 g 4 
es A se Ear) - pie te” "gee en. ; rein ~s* a tte ot ip kes ies —3 _% at 
an off . command is iieteen: the camera shall eutamitically complete the me metering ore: = g 

° e 

to siuciiipAasts exposure of the last format expgsure. is 
é ae eS = ey 
| i 

7] : . i 
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_ Overlap at an ‘orbital altitude of 80 nautical miles, The stellar cameres shall 
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yee deg eter 
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leis. <A paraliel cayping command contro) wid be fuyntshed by the veti 
om 7 ty 





3.2.1.5.1 Cycling Period eg te 


‘ Tne ee shall be designed for a nominal cycling per‘od of 1 cycle every a 


9.375. seconds + A for the terrain camern. This period is consistent with 65% 


_have a cycling period of 1 cycle every 3.125 seconds + 2%, Consideration of other. 


periods shall be included in the design as stated in paragraph 3.2.1.5.3.° 


eee Seeltar Cycling Period change: | eS dee TRAE F 
———— EX 

he stellar cyrle period shall be capable of changing in Flight fron pee 

cycling period of 1 cycle every.3.125 seconds to the same cycl! period of the ee 


terrain camera. (9.375, sec. or 22.5 sec.). This change” shal be initiated from a 
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TBS -COR 
- 3.2,1,5.3 ‘Derrain Cycle Period Change 
the terrain canara abs!) be capeble of operating at one preset cycling 
me during flight. Tats period will be determined prior to flight and shall be 
a5 o2 - 32.5 seconds per cycie, one st these two available periods shall be - 


| Other altitudes ebove 110 om may be proposed for future missions. Therefore 

as a design anjestise; terrain, cyele periods of 15.6 sec/eyels and above shall on 

considered in order to ebtain these cycle seniade with gear changes and no casera 

redesign. r 
_ 3221.6 Shutters 

Each lens cone shall ‘contain a between-the- lens retary stitter, ‘The 


effective exposures of the terrain shutter shall be 2/250 and 1/300 ) second and the 


stellar shutters 6hall be 1.5 seconds. Stellar exposures shall be fixed and shall | 
ene 

. be held to + 104, Terrain exposure shall be selectable by tape camand or pre- . 

flight manual manual adjustment: and shall be held to + 10%, Smiter efficiency shall be a 


greater than . In the event of exposure control fallure, the shutter shali atonal 
assume the 1/500 psition cane 


3.2.1.6.2 Synchronizati ie 

the mid-posat of exposure ef the terrain and iter of the stellar dattere 
shall be within 0,005 second ef each ether, The nae test ge OE ‘shail’ be Sine 
of checking synchronization. 


3-2.1.6,.2 Manual Operetion 


the smutter mechanion aball allov for ‘the operation of the camera vith all 


om . 
. » 
ve 


stutters in a fully open position for purposes of calibration and resolution ‘tests. 25 


< 
Tete 


7 | 3 








+3.2.1.6.3 Sutter Capping = . . 
Means shall be previded to adequately cap the sinttere or prevent the canere F 
®@ from stopping with the shutters in an open position to prevent file fogging. his 
provision cr design feature shall preclude the shutter from assuming any cpen 
position by virtue of normal camera shut down or due to an operating pover 
interruption or failure. For automatic or command capping controls, see parigreph or 


3020325. : pg ae 


3.2.1.6.4 Stellar Calibration Cperetion Fe 


—"-~~ ‘The design of the suutter mechanism shall allow for their use in stellar 


' 


* 
ae 
a 








calibration of the camere, Auxiliary means shall te aaployed in obtaining the leag oe 

stelisr and A terrain exposures required for these tests. is shall, however, not. a 

Brera s sas Sol mechanical disassembly of the camera nechanien, ; 2 yee. f 
: —_ See 

@ 3.262.6.5 Dynamic Suutter Operation (Terrain Lens) le 
The design objective for the ‘eparatton of the snrtter or any other dynamic ce 
components of the camera shall be that the dynamic test resolution be <0 less than aE 

93.3% of static test resolution. The design recuirement is, that dynastic test rese~. i 

: oc 





Intion under the conditions as stated in paragreph 3.2.1;1.1 shall’ net be leis then - 


56 1/mm AWAR (at 2:1 contrast. ) ee eA ee 
| 7 Ca 
Test Method: ee ee 


The dynanic test wit be eerees with a bank of 5 collimators distributed . 
in the terrain format. Initial static tests will be performed to oa te, 
base line for the dynamic reselution test or a lens accepted in accordance vt: ae aoe 






| degradation of 6.7% of the static base line. All 
& contrast ineluding the static base line for determining the ie 6.0 


camere dynanice, | e uel , 
| . . oe eee ahs on 


Pa 


4 e- a: ; a 
3.2.1.6.6 Dynamic Shutter Operetion ( Stellar Lens) 


" geactice in order to afniaise focal plane plate distortion, 


Pe jae 


T3-5-00%, . 





The dynamic stellar camere performance shall be tested in a similar manner 
to that described in 3.2.1.6.5 and an allovable loss of resolution of 11% from 


static to dynamic operation shall be allowed. 


3.2.1.7 Filo 

The camere system shell be designed to utilize 2.5 mil Estar base film of © 
am kLOO (3400) emulsion. Alternate film for the terrain is 4kok (3404) and for 

yes eee 
the stellar 440) (3401). ‘The terrain camera will use 5-inch wide film and the 

: ee . 
. —_— ee 
stellar cameras will use 35am wide film. The stellar cameras shel) utilize the same soe 
- Cnet, e 


web of film for similtanecus exposures on both stellar cameras, A design objective 
shall be.to uSe 1.5 mil base polyester film (2,0 mil with emulsion). e 


a 


3.2.1.7.1 Fils Handling, Tracking and Markings 

The camera system shall be designed to prevent detrimental scratches of fila 
ane or emiston, crushing of film edges and harmful electrostatic discharge marks. 
Tracking or side to side vander shall be held to a maximum of 1/32 inch measured _ 
between the format and the film edge. 

In any acceptance test 90% of the formats from any camera may have sarks whose 
@ 


density is less than 0.1 above the base plus processing fog level, and no format 


shall have marks vhose density exceeds 0.4 above base plus processing fog density; 


‘ 
. ar 
a : 
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processing of test film shall be consistent with the practices used in processing 
flight fila. 


3.2.1.7.2 Film Flattening 
Pilea vill be bela flat in the focal plane by providing means to bold the file 


in intimate contact with the glass focal = plates. The pressure required for 
this file flatiening means will be held to a ainisun consistent with good design 











@ 2.2.1.8 Data Recording 


e 


: -2,2,1.8.1 Binary Tine Recording 


& array shall be used to indicate the be.inning of operation. 


The camera serial number shall be recorded near each terrain photograph and | 
near each stellar photo. Each pair of simultaneous stellar/terrein frames shall 
record the time interval at the center of exposure, accurate to + 0.001 second.~_ 
The time interval shall also be recorded for each stellar pair which is taken 
independently. Each stellar frame shall indicate vhich stellar unit exposed 
the frane. = ees 


9 aes eas) 
The camera shall use solid state silicon tea pulser arrays for tims recording, 7 
The time recording array formt ehall be suitable for autamted readout of time. data, 
and shall be an array of 6 rvs of 32 bits each at a spacing of 55 devices per inch. 
One row of 32 elements covering an area of 0.576" by 0.009" shail be used for the 


29 bits of time information. The light pulser device shall operate compatibly with bee iee: 
nr 


the Time Interval Recording System, and my be used for recording other information 
if required. Density shall be compatible with the data readout equipment. (A tinery | 





e nS ec. 


3.2.1.8.2 Time Inte Bec ri 





The time generator to be used will be the Fairchild Triple Parallel outst. Clock © 
Generator as described in The resolution of time recormting stall be 7 
0.001 second. The cemera contractor shall be responsible for proper interfacing vith. 


this device. The scope of this specification does not cover the design requirements 
of this unit. a ° are 
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3.2.1.9 Jelegetry a ae» 
Proper operation of the camera systen shall be indicated iy the ‘ilies Tet 
instrumented functlams~te-beincluded by the camera contractor. . ~ 


1. Presence of film by film idler roller mtion “% 
2. Wilm transport . 
30. Camera cycling 


ejji- 









Pilm takeup footage (cassette only) 
5. Recieve tase sensors . a 
6. Drive sotor voltage 

7 Operate ecimmand aS 


4 me 


B. Mode selection command 
9. Stutter areration ‘(at least terrain shutter) 
10. Stellar platen position (2) 
ll. = Terreio pikcea position 
* abe Agstering eigtet. saamauas).- 


13. Capping shutter solenoid command (3 req.) 





1s. TU. Cassette rotation (2' req.) (Test) 
45, Terrain Shutter Speed Monitor (1/250 or 1/500 second) 
“Woen possible, output signals shal} be combined so tiat a minimua maber of 


an telemetry points.are required from the camera body. A minimum of 2 teapereture 
e@ . ‘sensors Jecated in the camera body will be supplied. a —, 


: a tS 
# ser 


Signal scaling win be done external to the camera, except that the shutter 
rvisli-be-contitionet vithin-the camera to provide a signs] duretion cums 
than 150 silliseconis, end an amplitude of 12 ++ 3. volte DC, Design shall'be | 
soordited vith A/P for vehicle conpatibility, ar = 


32.1638 ‘Gyele Counter | ; . . . 
, A counter indicating the mmber of camera cycles shall‘be incorporated and 
located externally on the casera Body, ‘This device vill be readily removable by 

. toh = of simple tools just prior to flight. Operation of the counter shall not 
effect ‘eign or camera oparation, : 


"@.- * he supply cassette shall centain ‘the file supply required for the comers 
ee ; wyetan! ‘Hive as voight shall be MA to « atztme, The supply cassette shalL 


Se ee . * 
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mount on the structural support p ded by the vehicle contractor which will ra .? 





properly orient it vith respect to the otber canpra systea components. A brake 
shall be provided to lock the spools during ascent and pre-launch testing. eed : 
Initial operate command shall unlock the brake for the entire ) mission. Provision 
will be made to reset the mechaniem for ground checkout and testing. “ mo x 
. % . % $70 


3.2.2.1 Film Capacity 
Tne cassette shail provide means for mounting two film szools, of the 


camera contractor's design, containing 2,000 feet of 5-inch and 2,000 feet of 35am 
e i sc A naa races = . 


2.5 cil tase fils. . : PSE ite ae oe TR Pei eee 
2 2.2.2 Film Loading 
The supply cassette design will allow for ease of film spool Loadihg and - 
w 
threading, ‘The cassette will be darkroom losded’ outside of its vehicle installation. 
2 
\ ay 
3.2.2.3 Construction , . as 
The supply cassette will be of sia construction. It wiil contain 
the film spool supports, -“ eer rollers and guides. ‘The : 
cassette housing will consist of a non-structural sheet metal box and. vil be : Ei 
‘ ys 
light-tight except for the film gett port. . ; ; = 
\ ‘ 


3.2.2.4 Operation : z . 
The supply cassette will provide means for keeping the fila spools in a . ‘ - 


locked position during normal ‘ Pre- launch bandling and during the ascent phase of 
the system operetion. This will prevent the film from unspooling ‘and causing & - 


film handling failure. ‘During system operation the cassette design vill allov 





for independent film motion of either the 5-inch or 35am epoels ecnsisteut with - 
So ee eae, 


Bs et Se ee 
‘ ee RES ee 
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eutire orbital missions at 1 
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3.2.3. Pilm Brit Housing 7 
ee 
The Film Exit Housing will be designed to accept the film supplied by the 


camera body and redirect it tovards the takeup cassettes, It vill contain Scinck 


and 35cm film rollers and sdjustments will be designed and incorporated in or: 


to facilitate. proser filn tracking. ; . a 


—_— 


. ’ ne housing will be of a light-weight,’ non-structural sheet 
netal cee and ae be Light- right except for bal film entrance and exit ports. 
Location of the wie pee. vehicle chute. mourting, hoa bousing mounting will be 


coordinated with the integration contractcr, 


3. 2. k lm Chutes 


e 


” the chutes form St tegnt path beers the oupply cassette, carers body: 
and film exit biietne Te 2 chutes shall be désigned so that they can te te 
stalled after the 3 camera componente have been mounted and threaded with film, 


Tey will be light-weight, readily removable and non-structural in. design. 
| * is 
3.2.5 Tareup Cassettes. . 
Bach —- syaten: shall contain 2 takeup cassettes. Each cassette shall 
be housed err a vehicle recovery sub-system. ‘The camera and aevogresive cone 


tractors shall coordinate the design of this unit for compatibility with the 


recovery systen constraints. : 


3.2.5.2 Congtruction ; , fe si : : —_ es 
s . ane 7 = SS at 
: The takeup cassette will be af. light-veight, open type construction, It 


éhall consist of side plates suitably joined thet will serve as a mounting. 
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- structure for the takeup apools, film ro 
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» spool drives, etc.- A light- 





et 


tight construction will not be required, Mounting points to the recovery sub- 


ib 


ve i hye : ye 2 ee i 
Menger 


system ye be coordinated, with the integration contractor. 
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5.2.5.2 Film Capacity : ~ ‘ YR 
‘ , Bach cassette shall contain e 5-inch film spool ‘of 1,000 foot capacity ana Se 


is 


oa 





= 
8 35mm spool of 1000 foot capacity. sé 
if 
- Ss 
ae 
, 3.2.5.3 Operation and Pilm Hay2? ‘2 tf 
- The cassette will be capable of taking up both the S-tnch and 35am files ee 
as 5 “supplied during the camers cycling periods, Fila will be handled without er 
formation of’ loops, exceasive slack, sta scratches, marking and/or wrinkling, ‘ nae 
‘and a contimous turn potentioneter shad be used to provide constant tension as * 48 
oe * - F tox 
spool diameter changes. eS a 
v's 3 Py ee a Ree ae 

. . ¥ a “Ss . : . , - ; ; . nd : e +e 


3.2.5.4 Anti-Backup Device 








* A spool anti. backup device wil}, be incorporated on each cassette Aides and. 


vill prevent the takeup eplols fron umvinding Quring nomad operation. hen we 
energized byw 21 to 29 YOC yower, the spool vill have fresdon of rotation for 7 


~ e meres! 
Se 


_ wnspooling | to ‘order to retrieve the file. With aplication of reverse ‘voltage.to 4 


ms 


“3 : 
the takeup drive, the maximum tension required to retrieve the file shall be 2 


pounds, a i 2 
. Y e : 
3.2.5.5 Rotation Monitor ee hy Oe a --. - ag 
=e T.U. rotation monitor shall be a _contimous turn Linear potentionster, oT: 

Max Lenin resistance shall be 2000 ohms on the viper and shall not be ‘open wore. ae ee 


than°12 degrees when transferring fron ninteus to — resistance, 
od i ae 












nese File Footage Indicator eo ae erg es ~~, a f 

Each syool will contain a file indication transducer to indicate ite 
accumiated fila, ee transducer shall have a veritable resistance soresenetag 
@ zero te full iia. spool condition, and ahall be compstible with the A/P 

system, and ™ yower supply. Resistance change shAll be a contimeous function 

and shall vary from 1850 to zero ohms. cero ohms chal, indicate a 10 percent 
(100 feet) overfull condition, Sensitivity from 75% full to 110% full shall be 
| a minimm of 100 ohms change for each 100 feet of film, 
3.2.6 Stellar Baffles 

Baffles shall be provided to extend from the front lens mountings of both 
stellar cameras to the outer skin of the flight vehicle. ‘These beffles shall . 
preclude the entrance of extraneous light (reflectéd from any portion of the 
vehicle, camera, baffle, etc.) into the camaras, but shall. not vignette any, portion 
ab this: Phatie Gt Gheee ‘Gdaeeran:, Mounklag Gruvialogs 111 be. Goontsnsusd wits tee: 
_Amtegration contractor, The baffles shall be readily removable when the caners 
npay is installed in the vebicle. The baffles shall de scncacnbtarel in design, 


3.3-- Mechanical, Electrical and Exvironmentel Requirements 
3.304 orimanehip | 

- Each couponent, ineluding all parts and accessories, shall ve constructed 
and finished in a thorough ‘and workmanlike manner, Particular attention will be | 
given te penteees ‘eleanlizess, toughness. of soldering, wiring, impregnation of 
cores, marking of parts and assembling, velding, brazing, painting, riveting, 
machine ‘screv assemblies, end the freedom of parts from burrs and sharp edges. 


- . 
je + : . 


343.2 Neterials 
€ see ie 


oy! 





{9 iy 





3.3.2.1 Metals eee "eee : ws 7 Y: 


=S 

Metals shall be of the corrosion-resistint type or treated to resist a 
corrosion caused by atmospheric conditions Likely to be met in storage, testing — Be 
or normal service. Wherever possible, dissimilar metals shall not be used in < 
" 4ntimate contact with each other unless protected against electrolytic corrosion. fe 
3.3.2.2 Fungus-Proof Materials : os a Ne. a! 
Materials that are not nutrients for fungus shall be used to the greatest . a 


extent practicable, Over-all spraying or brushing of the equipment with fungicide ae 
shall not be permitted. Fungistatic coating material, if used, shell be bias a 


wees 


~ 


é 
ro 
a 


wa 


varnish in accordance with MIL-V-17. 


‘ 
Tee hpi | 








Sr 
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3.3.3 Finishes 


* 
2 


* Unless othervise specified, ali in of the cumare syste eee 


ace, Finish ast be cuitted on ‘toe 


ee na 


sball be finished to provide a durable 





wiring, All interior surfaces-of the camera 8} 
performance, or housing of sensitized materials, shall be finished to provide, < 


é paints 
aye 


Hopi ag 
, fog. 
We Te 


“ i wage 4 





® durable black matte, lov reflecting surface, sufficiently dull to bold Light —_ F 
refaction to a minimum Special finishing requirements of extericr surfaces oe 
ren anaes ra . 
shall be determined during the design phase of the program and coordinated with ~ 





the Contracting Officer. _ & 
3.3.4 Configuration and Weight "oS ot 
oe 






3.3.4.1 Size end Location 
Size and location shall be coordinated with the Contracting Offieer aad ‘the 
Integration Contractor. The takeup casseite shall be of ainimun canf igaratica ; 2 
consistent with the recovery systen Segutrenenta. 
“l7-- ; 


op ee ee ef 





3.3.5.2 Weight - > ; - ie 
® : : the ce ait systen weight, including the following itema, eball net : 
- Camera Body ani Film Chutes ; 
‘. Gupply Cassette (including fila) 
Fila Exit’ Housing 
Tekeup Cassettes (2) 
Baffles (2) F 
3.3.5 Blectricel eoaesiedee . 
‘Electrical and electronic componente used shell neet the requirements of 
Specification NIL-E-5400, ‘except as specified tele: All electrical and eiactvonte 
a _ ” ‘components shall be miniaturized to reduce system veight.- The folloving Specifice. . 
. tions for capacitors and’ resistors. cball be adhered to vhen possible: MII-R-55182, | 
e EE ¢=39003, MIL-C-3900h, MIL-C-23269, HIL-C-39001. . ° 
3.3.5.1 Ton-Standard Components | 
,., Where nen-stendard parts are used, every consideration shall be nate te. 
a ae: Rare thea tefifom to the requirments of Specificssign MIL-E-5400, : 
3.3.5.2 . Component Derating ps ne a 
Adequate component deretice practices shall de adhered to neat good ee sp 
Le ; engineering practice. Pee en. AS a 
oS ae ° : 
ae ~ 3.3.6 Circuit Closure 7 aa 4 
ee ‘Cireuits of prime importance vhich are imperative to the preser funetion  - : 7 
oes - sea of the raga shall be activated by clesing to. the : aacaaa or Sale sides — | = 









3.3.8.3 Bonding 


———— “= ae 
degreéation, Takéup cassettes. sbhll be capsble cf operation down to S0°%; ” a 





The camera subsysten tus conform to tke booting requirements of para- 
graphs 3,2.12.1 through 3.2.12.42 and paragraphs 3.2,12.28 throggh 3.241255 


i. every extent possible, ae <i 
; ee 


3-3-9 Decoupling 
A21 critical and sensitive circuits ja the camera subsystem stall be BC 





or L-C decoupled. High frequency coyscttors shall de shunted across ‘the large 





low frequency response decoupling capaci ors. 


3.3.1Q Flow Coating Insulation 
! 
‘Upinsulated electrical wiring and terminals aball Ss insulated via flow | 


coating. -—_ Amendment 1. 


i ‘ ie, a a . | 2% aes 
3.3.11 X-Ray Inspection of Sexi conductors : ad %. 


£ : aa 





f 


L) 


vi 
AMS 


a 
UZ 
ine Ay 


in 





“ 
edt, 
\e 
an 


Silicon semiconductor devices shall be used wherever possible anf shall ee 


‘| 


3.3.1 Temperature Environment . a ee 
( ; . ° Soe a? ae 
.Tne camera{ subsystem wust be capable of operating through a range of = 8 


a 
’ 


a 
Pun: 


whe ee 





Re Se 
& 


. 
53° 







NOCF to 120°F fér\extermal ambient temperatures vith « minimum of photographic 


we Se 


she ane echereien sh ep fren 30% 97cm me pees i 


3.3.13 Radiation Environment - ; : ie 
No provision for radiation shielding 4s incorporated in the design - 

—_—--L, 12 

requirements in the preceding paragre pbs. 


_ design, fabricate, and furnish the console to IMSC, Regulated and unregulated 


a cemeeen Se ee 





jo4 Aerospace Ground end at 


Special ground checkout and bandling equipment will be fabricated for 
"the camera system in order to verify performance of the conponenta 
phases of the progres. 





3.1.1 Checkout Console 
A camera system checkout console vill be designed and fabricated. - This 


unit will be designéd to exercise the camera system by providing bimlated 


. vehicle -stahdby-and @perate commands. Provisions for- connecting an elapsed 


time generator (not provided as part of the console) ta the camera system 


eball be included. “ionitoring points of camera functions shsll be incorporated 
in addition to previsions for checking telemetry outputs. ‘The console shall 
acceyt 110-220 velt, 60 cyele power, and include such conversion circuitry as 

is necessary to perform its enticipsted functions, ‘The camera contractot shall ~ 


pover shall be derived from separete power supplies. ‘The checkout console 
design shall be coordinated vith A/P to assure compatibility with test objectives, ; 
3.4.2 “Optical stant oe a | 7 SE 
. Taree banks of collinators mounted in & stable flrture vill be used for 
Sat eee eee ene ame 
" yhotegraphically checking the camera systen resolution. The three banks. of 
ELEY 


collimators: shall be in line vith the stellar terrain lenses Feapectivaly. a i 


tee 


a 


collissters will contain special reticies and Light sources, in order. 8 | yecerd:? 


Reeererioe: teres tacos Seay ttm. Collinators shail fe af at least trays inch ae 
a. tat 


focal length aid sball comply vith MIL-S7D-150h, Toe optical. stand: stall te | a 
capable of. tasting the camera system in subsysten tests at the. canara, “poatractoris’ wy 


ee oe tees eee 








«3.4.3 Qamera Test Stand 

@. The camera test stand: shall be aeatigiea to mount all companents of the ; 
camera system in Shei proper relationship to each other. The takeup cassettes 4 

vill be contained ina light-tight enclosure so that live film cas be run through ~ , 

the camera system for photographic tests. !eans will be provided for mounting . 


a film cut and splice mechanism (3.F.E.).; ‘he stand will mount on svivel casters : 
for ease of transport. The camera contractor shall design, fabricate, and furnish 


the stand to LMSC. Design shall be coordinated with &/P to essure compatibility with ~ 


"test objectives and vehicle hardvare. 


2.4.4 Qptical Test Stand (Deliverable) 


An optical test stand for resolution testing of the camera vill be. 
designed, fabricated, and shipped for installation at the integration facility. 
This unit will consist of a weldment containing 11 collimators. They vill be | 
located so that 5 ecllimators will be presented to the terrain field and 3 
| collimators will be presented to each stellar field. Angular location of these - 
| @ collimators will te similar to those of the optical stand of paragraph 3.4.2. 

The collimtors Will be of the same focal length as those of paragraph 3.4.2. 
The retdcle targets will ve similar to those used in paragraph 3.4.2 and the 
test stand will include its cwn light sources and lamp power supplies. ; | 

The optical test stand will be used for both sub-system and vehicle 
system tests. ‘The design of the stand will be coordinated with the integration 
contractor for compatibility with vehicle system test procedures. 








. @ 





A camers spece mockup «ill be designed and fab ieated to the final 


6 systen: configuration. ‘The mockup will contain fine) camers mounting peints, 


e cal connectors, access doors and covers. Such parts that require 
Mes and/or access vbhen the system is installed in the vehicle will be 
animated to check tastfliation accessibility and ciperasee: 


366 Shipping Containers 
The cemera systen coussuests shall be delivered in carrying cases which 
will confora wherever feasible to MIL-C-4150, each case to dontain an impactograph 

shock measuring device. ; , : iS 


3.7 Séorage and Handling . 4 2 

opectrioetioo Bn apply to the camere vc after shipment to 
the integration contractor! Py facility, ‘The application of this: Specification 
‘shall be modified by the folloving: . 

1, The camera srs aca vid determine the additienal rapping require. 
ments of canera ‘systen components Mben shipped in containers described 
in paragraph 3.6 | ; 

2, Integration Contractor Quality Assurance Inspection will not apply 


£ until after FSDS inspection and verification test have been performed. 








4.0 QUALITY ASSURANCE PROVISIONS 


4,1 Responsibility for Inspection 
Unless otherwise specified in the centrect or purchase order, the 
















camera contractor will be responsible for the performance of all J ospection ; 





requirements as specified herein. Except as otherwise specified, the camers 






contractor may utilize his ovn facilities or any ereial laboratory. ‘The 






customer reserves the right to perform any of the inspections: set forth in 


this Specification where such inspections are deemed necessery te assure 















hardware and services: conform to prescribed requirements. ee 
; a ; . Me ua 
4.1.1 Results of tise ics and Test ' 5 RS 
: Tee results of all inspections esa tests required ap be recorded by - Sai é i 
the contractor; tha orignal n records shell be. aot by the castostegy tn =< 
: A ) nade avei lable to the customer upon request. : Centiried ef ‘tao ronant ae 4 






fall be dtetrinuted as directed by the Contaeetiog. eerir, 0 EN 


? —a 1 


4.2 Visual Inspection Tast 
@ . eons 
The components of the system shall be visually inspected to determine 


compliance vith the requirements of the specification fer vhich physical <2 --- 
pee teens or operational testing is not apprepriate, guch est finish, <.. 
vorimanship, markings, etc, 


4.3 Optical: Performance and Calibration Tests 
So ee ee 


4.3.1 Camere Resolving Power Test 


: Y : : 3 * pi ia 135-008 





aball de for 8 mimtes in D-19 at 66°F, resulting in agama of approximately 


2.0 - 


F 
® . 


4.3.2 Cone Calibration Test 


The terrain and stellar lens cones shall de calibrated in accordancg 
a 


with paragres 3.2.1.5. The equivalent focal lengths shall be determined to 


0,019 om, "The calibrated focal lengtas . shail te sae pited t© 0.001 mm, The 





rtad and tangential distortion of both lenses shall be determined by laboru- 
tory calibrating in accordance with methods described in MIDSSTD-150A; the 
"method to be used will be determined by the camera contractor. , The principal 


" point of suto-collimation of each lens shall be located relative to their 
' seceien te 








——_——e or 





Se ge 
respective reseeu grids. ‘he Teseaux shal” de measured end recorded, 


~—_—- 








———— 





*. 


4.3.3 Terpein- Steller Coordinate Calibsstion Test 2 ; /- 
@ ans the angular relationship between the stellar and terrain lenses ‘akail be 
measured and recorded. This angular relationship has been defined ; Ue 


The three angles used to (define tais relationship are thlty swibg 






and aximuth. Siam itenesus sxpowares ‘of the three lenses shall be made using 
nee 
the — stand, paregreph 3.4.2, as a reference. Ten consecutive franes 
. ar es be used for the qslculated angular relatiensnips ef the three lenses. 
cdgtiaersig the plane of the stellar cameras as fixed and using it as a refer- 
enee, the plane of the terrain camera shall fall within the following limites 
for the three axes: <a 7) 5 


Tilt: 100° and 2607 + 5 mimtes 
. ~ , . Swings . 90° + 20 mimtes ‘ 
e 3 aight . : . : * : 
. ”" Agdemth | _ 90° + 30 adimtos a aan 


Pe The measurements shall be cooducted et “real tenperature, and presmire. 








he cameras contra:or may Curing the course of the progres mia aes 
more precise techniques of coordinate calibration testing than described fa this ze 


paragraph. ” The parpos< of this investigation will be to as bai the accuracy to. 


which the camera calittion tests can be made, Any improvements vill reduce, the 


' Limite eae in paragraph ig. 3. 63.32 2a- The camera contractor wilt provide the 
ae 


necessary pices their design fabrication, and test procedures, required by. eae 
any new calibration techraques. ‘This will also include modification or changes 
to any fixtures previously described. - ae 
4.3.3.2 Terrain-Stellar-Coordinate Stability ee . 

the repeatability of terrain-stellar calibration tests shall be considered : 
satisfied whén the previously described angular relationships ‘fell vithin the 
following Linits: 8 >. No, 

Tilt + 37 seconds of are (3 signa vaiue) ¢ 
Swing + §5 secénds of arc (3 sieak. vatue) - “. 
; ; reer + 30 seconds of arc (3 signa: wwatne) P ae od 
These limits will be used in comparing noondiaate calibration tests made ee a 
@ camers systen undergoing acceptance or qualification tests. The camera- ~ .- 
systen. vill be considered stable and not affected by environments if the : 
repeatability criterion is satisfied. a ve 
The intent of this test is ts Seaues that the camera is stable and the 

eptical axes are held to within + 5 seccnds series: . 
uh comes Operation Tests a - . 7 ; - 

A camera system will be tested to determine conpliance with the 
‘following design rep resents, . . - iz ‘ 
44.1 Camera cycling periods as described in paregreph 3.2.1.5. ; a — 








‘hehe Camera shutter operation ss described ‘n peregresh 3.2.1.6. 


aos : : : - : 
e 4 : . 

@ - : 3 : : 
: ¢ 


4.4.3 Shln nailing and metering as described in paragraph 3.2.1.7. 


; * bg ~ 


“44.4 Date recording as described in perag raph 332.18. 


44.5 Telenetry outputs sa desevived in) paragraph 3.2. 1.93. % oe - 

4.5 Acceptance ute i : 
Each: canada ‘system shall be required-to satisfy the teat and celibra- 

tion of paragraphs 4.2 through 4.4, In addition, the folloving tests shall 


: also_be performed, 


‘ ° : ave 


_ 4.561 Vitretion 2 . 
yy 
a . he camera sietes shall” be subjected. to an acceptance level vibration 


“e 


@ ‘ ttn accordance i iD Tae tae oe 
i as * . “ o. a 


¥ 2. 
{ a . : det 
MV eet The components of the systea my 


+ 


a ary 


ae and 


undergo this teat inlividually or as a system. % ; 


~ 


4.5.2 Altimds — 


The camera eystem-shall be subjected to an, altitude environment of 820 om 


———, 
oETe ae x0 2 x 10°5 wn of fg for & period of not esi than’ 24 hours, The systen 


: ebsil be opemted until 1,000 feet of terrein film and 1,000 feet of stellar 


film has been eineeaed: Corona discharge is to be tested in accordance with 


. paragraph 3.2.7.1 ; . 


, 


4.5.3 Verification Tests ‘ 


Pom soren ine tests shall be repeated before = after the vibration 
: ie eltitute tests: 





a 


i tian eo 





; T5000 
= k.2 Visual Inspection Test ; — 
4.3.3.1 Terrain-Stellar Coordinate Stability - af °t Gee 
kk ‘Camera Operation Tests - 2 i 
4.6 ‘Gualification Test ; : es es 

One camera system shall be used to demonstrate design compatibility vith - Os 

a Qualification Test Program. The following environmental test shall bé per- 9 
- formed on the camera system. : : a ee 
4.6.1 Vibration Test . : 

A vibration test in accordance pa be performed. Tests my 
be Dertorned on each component of the system ndividually. pc ae 5 - 
4.6.2 Acceleration Test : = 

An acceleration test in accordance wn fBn be. performed. . 
Tests may be performed on each component of the system individually. The . >. Ss Ps 
recoverable components are not required to be operational after re-entry accel- oe 
eration except that payload shall be retrievable without damage or structural 3 
refurbishment. ? | ‘ = 
4.6.3 Altitude on oe . oe Jae - 


An altitude test shall be performed’on the camera system in accordance - : 
with paregraph 4.5.2 of this specification except that the duration’ time of ‘the 
test shall be fourteen (1K) days and termal ambient conditicns shall be 40°F to. “ 


x 








"temperature, Take-up cansette operation shall:be demonstrated (separetely 
‘ , OF in the “systen) at 20°R, 





n6d, Bock Me : 


eae re ee cae LL mia, See eae: 

a (A soma toot man be tn eccontance i _. ‘Tests may be |; *: 
ee |} yertormeg. cx each compooait of the system intividally. fhe recoverable | 
‘oofage ape recutrs tobe opretionns after re-entry shock excet tht the peload 





sf alae ———— ir 
shall be retrievable without damage or structural refurbishment. es 3 
h 6.5 Electro Magnetic Interference 


Te camera subcontractor shall perform an culioausceptibility test on a 


_ qualification basis in order to determine the degrea of susceptibinity to simme 


Fafa gover modulation in the sudio frequency range. As a ainism standard 





oe 
tf ., “3 
2 the ‘comera systen shall meet the mudiosusceptibility requirements of paragraph ae “ 
x - 3. 5, 1.2 of except that the voltage amplitude shall be linited i 
ais . - ; as wt 
oe 3 : f to Le volts rms.. : : ae 
xet ve ~ + ‘ : t -* . . 
(ge °S 
Pa oo “86. “ “Verification Teste 
a : oes : The verification tests described in page, 5. 3 of this specification 
fee 7 _ : 
 . shell de pace in order to assoss mar ro reapers of the camera system after environ. 
a mental teats have been performed. nein tiscetaliaw’ coavaisats stability “will be 
tested vy ‘the stellar colhration. method prior to ‘and after tests described in 
, paragraph h,6.1 through 4,6,4, he results of the pre and post-environment 
angular relation determinations shall compare to within five ceconds of arc 
ae signa) for the axes. my : 
ae : : N 
< BN ai : ee ‘ 2: 
het : ; . O . ‘ > 
> 33 be ae . ‘ ae 
am fle 1 e ~ m 



















aoe the camere vill be withhela until the extent vor case of failure ‘fs gee 


<2 


mined. If the corrective measures tuvolre. yarts, assexblies or mrtimence 


4.8 Conditions of Enviromental Tests. 


48,1 Non-Operating Tests 


oy ee have been imposed. 
rc, en >. 45,2 Vibration 


te, 6. 1 Vibration Test 
oh 6. 2 Acceleration ‘Test . 
i, 6.4 Shock Test 


‘ 
. + :: 
+e 


Re 8.2. Vibration Test Conditions 


. 


9 


mn 


Pn: si a ian tio ns 
ved. - depianee . “45° 
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2.0 BCOFE - 


“Thts specification derines the requizyarnte for the "J3" Satellite Recomaissance 


System, serial CRI. me } 
) x | ‘ 


Aa omen , eles 


The term "J3" System includes the piscranté ee DISIC, Recovery, and 


" gpace Structure subsystems. The requirements for design, fabrication, test, 


* ‘preparation for delivery, design mintenance, and operations support of the J3 


‘System are included in this document. - : : 

1.2 Comparison ° 

‘The major changes ineluded in the "33" Pigaa as Sonperse to the 31 Prberen 

(Systens JA=539): are as follovs: < 

1. Bev Constant Rotating Panoramic Camera Asoenbly with three point mount, 
ees Ceonstry, and Supply Cassette Assembly.- ‘ 

2. No Stellar/Index Cameras replaced by one DISIC Subsystem. 

3. Mark oA Recovery subsystems modified to accommodate redesigned Panoramic 
take-up cassettes and DISIC take-up cassettes. * 

h. Increse- in Instrmext Parrdl diameter fron 50 to 60 inches and the 


6. Use of Automatic Checkout Bquipsent 
7. Removal of the Requirement for Regulated DC Power Supply from the — 
IMSC 39205 Vehicle. 


6. Forward Flying System (SRV Forvard) 
: 


: 407- ; ~~ | : 


a ‘ : : 
NO aa 7 ; 


NO 





@ | 3 Increased Operational Capability Resulting from Command and Control . 
+» System Improvements. ) 
2.0 APPLICABLE - DECUMENTS 
The following documents, of the exact issue shown, form a Sart of this specification 


to the extent specified herein. 


Specification 
T36-012 7 Acceptance Test Specification, Light Leakage 
T3-5-01:3 ; Acceptance’ Test Specification, J3 Syaten 
13-5-021 J83 DISIC Interface Specification 
T3-b-508 ‘DCS, Triple Parallel Output Clock Generator F Type 
T3-5-019 Plectrical Interface Spefification, "J3" 
T3-6-002 General Environmental Specification . 
LMSC 6117 . General Environmental Specif¢cation for Rese 
& a Satellite Progran ; 
T3-5-009 Design Control Specification, DISIC Subsystem : 
73-5-007 Design Control Specification, Oribtal Sine Punction 
: Generator 
‘Systen Design Specification - SRY 
LMSC Lh7969 EMI Control Agena System Electrical Interface 
LMSC 1412815 Radiographic Inspection of Sui Conddators ; 
LMSC 1115131 Programmer, Type VIII 
Itek DCS-397-1 DCS Panoramic Canera Subsysten — 
ap Procees Specification Film LLOL ge * 28 
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we 


4° 


Ze 











asc 1417161 


LYSC ‘T3-k=505 





725-701 
+ _ 725-702 
: 35-202 


__ 133-102 
73-5022 








Itek 65-020-02-D3 


2 1 19873586 (later) ' 
“7 CEL:G ( tater) 


Itek 78550 
- Trek 78549 
‘Trek 78543 > 
2 @ tek 7&0 
< -Itek 78969 


for gee Fh ie & s 
. ) 


Reccvery Vehiele - Fed (J/ISIC) 2eference 


Payload to Agena Final Assembly 


Neh{cle Assembly - Satellite 2ecovery 


Process Specification Film 2404 


Process Specification Film shone Jos 


—— | 


Storage and Handling - 
Itek Lens Deeign Specification 


secovery Vehicle - Aft (J/ISIC) seference 


Clearance Area & Component ‘elocation J Cystex 
Cassettes 


. 
. 


System Inboard Profile - 


Puyload Assembly Complete : Re, - 


~~ 2 mee ee ee 
Py _—- 
< roe 
" 


"33" Interface, Payload | Complete ‘ , es 
nz3" Interface, ‘ose Cone, Sta. 9.0 to 86.0 
"33" Interface; Nose Cone, -fta. 86.0, Aft “ 


Tracking, - T/M, Commands, Power. and Pyro Ipterface Spec. 
Vehicle Assembly <= Satellite “ecovery 


s 


“vain Supply Spool 

Take-up # - go. 38 / 

Take-cup A ; : 

Interface Take-up , 

Constant 2otator Profile 
‘ 


Se! 





” Kasi et Pe 
Itek 78600 e | Format ae ° oe wo # 
Itek 78555G1 Main Instrument No. 1 (Aft looking) 
nak 78554G1 ® Snaiithatnaaiene Nota (Fwd. looking) 
Itek 78547 Intermediate Roller Assembly — . 
N.Y. ( : ) DISIC Subsystem 
Itek 78552 Aux. Structure 
QTS- 397-1 eaalineation Test Specification, J-3 Pan Cam Medule 
QTS-397-2 Qualification Test Specification, Take-up B. 
QTS-397-3 | Qualification Test Specification, Main Supply | 
QTS-397-4 Qualification Test Specification, Intermediate welled 
QTS-3397-5 Qualification Test Scecinicatisa, Petzval Lens 
QTS-397-5. - Qualification Test Specification, Supply Spool fee 
ATS-397-1 . Acceptance Test Specification, 3-3 Pan Cam Module 
ATS- 397-2 Aeeantance Test Suecitication: Take-up A 
: ATS-397-3 : Acceptance Test Specification, Take-up B 
ATS-397-4 Acceptance Test Specification, Main Supply ..\- -* 
ATS-397-5 Acceptance Test Spacilication: Petzval Lens 


65 -020-03-D3 Itek Lens Design (New Lens) 


65-903-03-Al-Ml Itek Lens Design (Old Lens) se 
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F§p- graary 
% Vevial eae 
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Military Documents 4 tee 
MIL-E-1D Electron Tubes and Crystal Rectifiers . 
MIL-STD-150A Photographic Lenses . 

TO-0025-203 - Standard Functional Criteria for the Design 
and Operation.of Clean Rooms - 

MIL-S-19590 Semi-Conductor Devices, General Ssecifi- 
cation for 

MIL-R-5757 Relay, Electrcmagnetic, Hermetically Sezled 

freneral Specification for 

MIL-R-55182 Resistors, Fixed Film, Estabdlisned Reliadility 
General Specification for 

MIL-C-2999¢ , Capacitors, Fixed Solid Electrolyte Tantalum, 
Established Reliability, General Snecification 
for a ; 

MIL-C- 39904 Cazacitors, Fixed Ceramic, General Purpose, 
Established Reliability, General Specification 
or 

MIL -C-23279 Capacitors, Fixed Glass Dielectric, Establisned 
Reliapility, General Specification for 

MIL-C- 3900 Capacitor, Fixed Mica Dielectric, Established: 


Reliability, General Specification for 








3.0 ‘RIQUIPIMENTS 


Tre requirementa of this specification shall bkpply to the systes configuration . 


~~ 


noted in paragraph 1.1. 
t i 


3.1 Functiors 
Following a launch and in‘ection into orbit by the THORAD-A booster and 

IWSC 39205 Vehicle, the Payload System shall be capable of providing e« 

minimum of fourteen(14) days of photo reconnaissance (7 days rarinal for esch ae 
recovery) within the first fourteen (14) days of planned orbital Lite. After 

@ prescribed number of orbits, the two recoverable portions of the recocnaissance: ; 


system shall te e‘ected at separate times and within « predetermined area, ee 


° stem Design 


ns 


Tre design of the system is predicated upon the design provisiocs of 
drawing T-33-600 ard shall be compatible with the operational requirements. 


“< 


Maximuf launch veight shall be 1750 pounds. 


3.3 Syatem Operation 
3.3.1 Operating Sagi ronment 
The Payload System shm@pr operate {n orbital vacuum conditions : 


” 
AGS: 


existing in altitudes ranging from 80 to 200 na utical miles under. 
direct solar radiation. A pressure maMp-up cnit for corons discharge: 


suppression shall te utilized 


f 








and shall be capable of mintaining pressures of 20 microns or higher 

in the instrument barrels during instrument epecaruens. Pistearaphie 
operation abel normally occur at altitudes of 80 to'120 nautical miles. 
—— may dictate missions as high ag 200 nm, however design 

ff_ should be aligned to the 80 nm to 120 nm range of altitudes. 

3.3.2 Payhoud Orbit. Operations . | 
During active orbit life, the system shall be capabla of dging programmed 
for any portion of the ground track on any orbit. éxcept during the recovery 
man@uver or A to B avitehover. Duty cycle limits specified in paragraph 
3.4.1.2 and 3.4.3.2 shal) ageiy: Such predetermined- operation ‘ehald de 
_ independent of increasing cr decreasing orbit eltitude. Capanisity for early 
A.to > transfer shall be provided for the pencramic cameras and the 


@ 
DISIC subsystem and “each subsystem transfer shall ve: fuaapendenely cone 


t 


trolled ve @ secure command. 


- 3.3.2.1 . Oratrad Parameters a: 
7 Period: £6 to 91.5 minutes | 
“s Yo Parigee Height :60-110 nz 2 
Injection ) z , 
. Height: ° 80-140 na al ‘ 
Perigee Intitude 220-60 degrees Horth dascehilag 
3.3.2.2 Tauch Parameters 
Inclination Angle: 60 to 110 degrees : 
Wetents | af Rosmtighad om 
| 2 HE Go ey ue igre P 
\ 











3.3.2.3 Cross Track Corrections 





LMSC shall provide the Orbital Sine Function Generator... ae tS 
The geners‘cr shall provide a veltage te the Agena guidance ) 7 4 


systern to compenstte for image smear resulting from the 


a 


cross-track component of the earth retation vector. - 
! we 


3.3.3 System On-Orbit Power ; — 7 
‘ iG e*. 
The system shall receive the following electrical energy frorm the ae 2 


LMSC 39205 Agena vehicle power source. Camera centraetors shall: 
\ i om . * mss = 4 ¢ 
furnish a power summary for the full operating range of the camera . : ° 


subsystems to indicate the pewer consumption ef components and 
\ 


subsystems. Power requirements shall be based on a 14 day active, ee a - &£ 
mission. with the following power supplied te the "J3" subsystems - 2 Se ewe . 

: e . - = 5 Pata . 
nte : Ss: Cs . . ee ? 


we ¢ 


1. Unregulated DC Power: ; : - 


te - "4 


No ia +22 to +29.5 VDC Ed ‘ a ee : 


| 
ae ° 4 7 wee 


2. No Regulated DC shall be supplied 


‘alee 9%, 





3. AC Power: 490 + 0.00&cycles, Single Phase 4 
No Load: 113.7 te 117.3 volts RMS 
Average Load: 111.7 to 115.3 velts RMS 
ides . 


4. Electrical ‘Interface: eee 


T3-5-019. "Electrical Interface Specification for the 'J3 Constant ef - 





oe es 5 a . os 
: ®@ 2 , Rotator, Systen" stall epply and shall be used for addit ‘ional descriptions 


ieee .. “ 
















sa at “oy clarification as required for subsystem design and analysis. 
| | ,3 aN System Description : 7 
a ” fhe system shall consist of the folloving major items: 
_ - 1. 70 om ‘Panoramic Camera Subsystem | x? f 
- | *8 By BEBEC Subsystem 
“ 3. : Space Structure Subsystem 
ves ' 8. No Moditied Mark 5A Recovery fubsystems 
| . \  3.K.2 Panoramic Camera Subsystems 
ae Tne Panoramic Camera sae shall consist of two Panoramic * 
| «  . Cameras mounted in nominal 20 ° converging stereosccpic configuration, 
"4. hari son cameras, f1im supply cassette, film take-up cassettes, inter- 
mediate roller assendly, as per the System Inboard Profile [rewing Bo. 


133-103. The RR Assembly shall incorporate monitcrs on the rollers and the 





signals shall be canditioned telometered by LMSC. The mcmain Pancramic camera assem 
7 ‘ bay. including | aux. structure } associate electrcnics shall verter less than 
(igo fies. The main ‘supply (ineluding support éeeustire << two empty spocis) 
* = veigh less than TS pounds. Each B casecup cassette assenbly rhell veigh 
; *. tase ~han 23 pounds. Radiation shielding shall not be suppiied. The 
Panciunic camera mubsysten shall be furniahed (7E to LASC und stall 
. ha minima operational life of $0,000 Cycles for test and flight. 
The camere sub-systen handling ciara and camere check out consoles 
. shall also be furnished as GFE to LMSC. 
The Pancranie Canera Subsystems shall sperate from 21 to 29.5 VIC 


Unregulated Power neamared at the subsystem interface. 





_ wotating to reduce vehicle perturbations and to meet the requirenente 





3.4.1.1 Panoramic Camera , . : : 
The two Panoramic Cameras stall be capable of operating ; , : 
simultaneously to generate stereoscopic photography or 

separately to generate monoscopie photography. The camera ee 


subsystem shall have a sustained operational capability of° 
20 minutes overa.‘o;: for each orbit. The cameras shall be in 
4 


piase at begicning of each stereo operation ard shall be ‘counter- 


for momentum unbalance stated in paragraph 3.4.1.8. Tre cameras shall 


follow the V/K aignal to + 1¢ RYE. 


% 
3.4.1.2  Pesolution- ¢ —_— 
Each Panoramic Camera shall demonstrate a mninimur dynamic resa: ation. ae 
of 110 lines per millimeter utilizing a low contrast ( densit difference a 
0.30 + .05 -.00) test target with the standard USAF 1951 target pattern 
and 100% FMC match. Ocher requirements for this test are as follows: . oe 
a. Collimator: Pocal lergth 60" (Minimum), Aperture 10" (min.) | 
b. Film: Kodak Baulsion Type, 3404 t 
ce. Filter: Wratten 21. 
d. Filn Processing: Per 5.0004 i eee 
-10- : 
7 t 


i las” de. eae way! “a. 


an oe 


-%y tele 








Por a re ce ee 


vy 
oe 


werd 


Pe 


a 


“4 





. followlag ecarccteristics: Aperture, [/3.2, focal 





i 
. ep etn oa ie) 
ime: 1/400 - 1/690 sec. (Test Only) 7 
{. Temperat¢re: Test specin:en, test equinmert and F 
a ae > 
ambient i shall be 79° 4+ i9 F during the 
testing to establish resol:tion. R/H shall ve .+ss than 
50%. ; 
g. Lens: ]/The tens zhali de » Petzval tye wil). the : 
: . bx 








- 


é 
‘ 


lenyth - = 


Field of view 5°, Spectral Range . 5451 - .§99), sack vecuum 

focus 0,258. The less shall srovide a minimum resolution 

of 240 fmm Hi Cont. (1990:1) and142 1/mm lo cot. (2:1) wnen * i 
measured on a Mani Bene with EK 3404 fiim. 


’ 


3.4.1.2 Cali>ratior. 
Siti bocel Lens Rotation 
he celibratic. of the lens by Itek Corporstion 
shell oe performed such that ihe axis of cell : 
rotstion is positioned with respect to the rear 
node) point of the leas system so as to minimize 
a . degradation due ta image rear oder ordital 
‘ “_yauum couditions as specified in peregraph 3. 3. 1. 


See paregraph 3.4.1.5 for Panoramic Geometry 


Calibration. : 





3.4.1.3.2 Lens Distbrtion ) . 
- The radial distortion of the lens \shakj be measured . 


to an accuracy of one micron in accordsnce with 


fas 
MIL-STD-150A. ~—> — ; He} 
/ ; 43 , : 


eke ery ae 


pe - - od “- ; 
> a fa vag 
73 Bares “4 





8.4 1.3.3 Lens Alignment aes 


o. Awe. 
‘The anguler location of the principal ray of each 
panoramic camera at format center shall be cali- 


brated to the respective horizon cameras principal 


rays. The camera systems shali be capable main- 


~ { 


Ot eaiatng the alignment to within + 60 arc seconds. 


The calibration shall be performed with equipment 


accurate to within + 6 arc seconds. 


$.4.1.3.%4 Pan Convergence Angle 


The stereo convergence angle of the twe panormic 
: (? 
cameras shall be determined at a defined scan <“ ~ 


- position and shall maintain this angle to aay +60 


— 
arc seconds. The calibration shall be atid 
= ; 





SI . 


with equipment accurate to within + 6 arc seconds. 


3.4.1.3 5 ¢ Horizon Camera Calibration . 
( 


‘The principal point of each horizon camera shall 
> xy . 


° 


be calibrated with respecsto the intersection of the 


aes A horizon fiducials to within 25 microne. 


—== 3 4.1.36 The focal length of each horizon 


Sf camera lens shall be determined to 100 microns. Bb ay 


a ee -12- 


-Qercare 








“3. 4.1.6 Panoramic:Geometry 


3.4.1.4 Lens Focus - . — fig 


(1) The lens system shall be focused for orbital vacuum — 


condition by Itek Corp. 
. N 
(2) The image plane/film plane separation shall not exceed 


+ 0.001 inches (1. 5° max. gradient acrosg:the longitudinal . 
axis of the lens cell) over’a temperature range of 40°F to 
100°F when the camera subsystem is in night configuration, 
3.4.1.5 | FMC Calibration 

The camera contractor shall provide for a system of object 
space FMC by_nodding the camera about an axis perpendicular 


° 


to the axis of scan. 


. The orthogonality. of the.nod and ecan rotations shail be within 


/ 
120 arc seconds. | 7~"' | 


Thé Panoramic cameras shall provide a means to obtain a. 


relationship vetween, points on the format and corresponding 


ground points. The objective of the calibration is to provide 


equipment and procedures which make it possible to recover,- 


for any image point, two cogrdinates, the scan angle 

and the cross angle ¢ to within + 4 seconds of arc (1 sigma. 
7 o : : — ; . ‘ 

level). The design goal shall be to obtain these angles to 


sey 


within + 1.5 seconds of arc (1 sigma level). 








The scan angle is defined as the dihedral angle betveen 
the plane through the scan axis and the eeatyal principal 
point, and the plane through the scan axis and the imge 
point in question, The cross angle gis defined as the 
complement of the angle between the scan axis and a line 
connecting the image point with momentary center of pro- 
jection, i.e., the ray of Projection. _ 
; 3.4.1.6.1 Calibration holes in the film rails : “+ Bo 

shall be lecated so that noles.on both rails are | 

3 1 Liuminated ‘similteneously and shall be spaced 
eyproximtely 1 ca apirt. 
piperimen sm : 

: - 3.4.1.6.2 Tne holes shall be ko + 20 microns 


Ps a —_ 7 


@ ; in diameter and as circular as possible. 


3.4.1.6.3 Scan traces shall be provided 
and shaii be 50 te 60 micrens in width. ; rer 
3.4.1.6.4 the minimm density ef the imges | an 
shall be 0.3 above base fog at the primary 
processing level and fastest camera operating 
speed, = = - rae 

3.4.1.7 Panoramic Film i 

The cameras. coall utilize 340k, 2,5 mil. dese polyester fils but 


e*. 
a design eed shall be, to provide operation using 1.5 5 fl pase . 7 
(UTB) polyester film. | Nominal thicknesg vith emilsion for the a 
above film is 3.0 mil and 2.0 mil respectively. Each camera shal? be a 


ihe 

capable cf uti izing ue losds of 3404 and SO 121 file (ee, S4Os 
& |f1Rm fo sou porticn of the mlesion foloved by 60 121 for the remintar 

. of the mission - the sequence my ‘be pavesecs): A.design goal shal) - 






“the Bet, eee) 4hee! 





oo 





are - 


© a“ dnelude the capability to utilize split loads of ary combination 
of two Sf tke following film types: 3404, $9 121, SO 342 and Shh2. 


3.4.1.8 Camera Operational Zrror Limits ( Image Elur in Mierons) 


2 Sot "" 100 NLM. - 80 Nw. 
Pn 
Along Cross Alone Cross 
Track . * Track Track Track Accuracy 
, Random Error Sources ( 3 Sigma) a - | 
- Camera Vbration 1.2 1.0 i, Bor. 2.0 
a 7 . 

Servo =rror 1.8 eos 2.2 cos 2g 
Image Motion _ a 

- Compensation 1.6 cos 0.1. 2.2 cos -0.2 - . 3% 

4 . 
Nodal’ Point Location 0.2 0.2 +0.001" 
. Focal Length Error 0.012 cos : 0.016 cas 
Systematic Error Sources 
‘ @ : Motion Due to ee : 
. Film litt (70° =.) 0.9 1.1 0.005" 
i. . Across Track Image 5 
Motion 7-9 sin2 | 9.8 sin 2 
Uncompensated Forward : 
Motion . 1.5# 1.8* 
Lens Distortion . 0.01 cos# 0.6 - (0.61 cos* 0.8 
Momentum Unbalance + 0.2 + 0.25 
Above based on ‘he following: 2.44 Milliseconds exposure 
= , OLTS inch slit at 100 nautical miles 
0.220 ibch slit at 80 nautical miles 
y 
Q 
~ - e 
& * At edge of fermt . * ts ; 
_ “+ Aecuracy 5 Micron “15,” 
anny : ; ; *an= 
e | Sera ee 








2.4.1.9 Camera Date Readout 


—_ oe 


3.4.1.9.1 A Silicon light pulser data head 





shal) be used for each 70 mm Pancranic camra 
and has the following nominal capabilities and 
characteristics: 

1. Dot Size: 8 mils @ the 50f density point 

2. Dot Spacing: 18 mils on centers” . 


3, Density: 0.2 minimum delta (base fog & dot) 


Drive: 50 milliamp constant current 


Data Reccrded: an index colum, 29 dit time word plus a 





3.4.1.9.2 The numerical Camere Serial Humber shall be recorded 
ids eabh “Painsteael e Poeuat (cshes tis wel anal) ty ahaa 
3.4.1.5.3 The Start of Pass Merk shall be recorded (under the 





rail area) on the initial Panoramic frame at an cperate sequence. 
3.6.1.9.4 foo os imine reek ahah ee nse ore a eeeb Paceraats 


parity bit, end a complement time vord plus a parity bite ae 


’ 


format (under the rail area). — 7 
: : 


3.4.1.10 Horizen Cameras > ; 

Tvo 55 millimeter focal length, £/6.3 horizon cameras aball be 
rng, ——— 

integrated vith each Pancramic camera. The horizon cameras shall 


be capable of recortiing the earth horizons to the port and star= 


board side of the vehicle from orbital altitudes. In addition, the 


following requirements shall be met: ' 

1. Patred horizon cameras shall operate similtansously 
zi iach 

on alternate panoramic cyoles anf expose horizon foraats 


adjacent to Pancramic formats per Itek Drawing Bo. 78600. ae ate - 








- 7" = ao Focal length 55-millimeters, oe 





2. Artificially illuminated fiducials shall be generated 


—— - 


adjacen. to each hofizon format and shall be used as 
a reference to assist in tHe determination of the angular 
roll and Pitch of the vehicle. 


3. The format dimensions and fiducial locations shall de 


per Itek Dreving No. 76600. 


- kh, The lens shal) have characteristics as fcllowe: 


v 
b. Field Angle: Wot less than wees in the Yehicle x-x axis 
Not less than 23 in the vehicle :-z axis 


c. £/6.3 aperture vith iris diaphragm control from £/6.3 to £/22 
S. the focus shell te for vacuua conditican at 70°F, 
6. Shutters = Alphax II heavy duty, 1/100 sec. 
7. LMSC shall provide structure doors compatible with the 
above yarameters and at angles of + 75 degrees from the vehicle 


+z axis. 


3.4.2 Panoramic Camera Control — 


The camera controls shall include the following: 


2. 
2. 
ae 
h, 
5e 
6. 


v/B Proprmae 
Camera Servo 


NN 


FMc (Forward Motion Compensation) device Gan 


Homing Control 
Variable Slit Width Control 
Filter Control. 


e 1T- 





FPS 


NO, —___—_ 





Camera controls shali be an integral part\or the cemefa: wibeyaten 
except for the V/H Programmer. The V/EH Progremer echall be 
supplied by LMSC. , 
3.4.2.1 ° V/H Programmer 
The V/H Programmer shall provide sinusoidal voltage over 
- @ period range of 2460 to K600 seconde. The voltage shall 
be proportional to the V/E ratio.and shall be compatt 
vith the camera servo system and orbital altitades: of 


80 to 200 nautical miles. : > 


- 
~~ ° < 
“ e 


- 3,4.2.2.1 Design Criteria 
The folloving items shall be included in the bg 
Programmer Design: S ‘ zi 
1. Output Impedance - less than 10 clus 
2. V/# Programmer output shall see a mini son 
input impedance of 10 K ohms resistive. : 


Pe (Camera Servo Systen Requirenents = see pare- 
graph 3.4.2.2). . 


i 3. The Programmer simii ve capable of generating 


doth positive and negative cosine functions. 

kh. Output voltage shall be 1.4 volt DC minim 
and 4.2 volte DC mximm vith the start voltage 
adjustable in 20 equal steps and the half cycle 
voltage adjustable in 20 equal steps. 


-15- 


00-2 


NO. —$——$—$ 


é 


ae 


” 





A predeteruined voltage (start voltcge) shall 
ve programed between each V/H Prugramer 
cycle (once every orbit) and ro cpen ete 
shall oceur. ? 
6. The programmer shall be resettable to the start 
position during any part of the cycle by tape commend 
and shall allow the start comand to re-initiate the 
Ie oh, Tht oe “time delay fer eyele start when the cameras are not 
operating. 
7. The programmer design skell preclude inputs 
to the camera that would exceed 5 cia. 
8. The V/H Programmer output voltage shall be pro- 
< portional to the forward motion ccupensation 
in radians per second. The relationship is: 1 velt 
output from the V/H Program is equal to 1 rad/sec. 
The signal sball include the effects cf V/# ratio, 
“gtereo half angle, and’pitch rate of the vehiclé. 
3.8.2.2.2, Adjustments (v/#) 
Feriod and start time interval shall be adjustable 
in the field to permit mission selection and sub- 
sequent V/H Programmer adjustment six (6) 
éays prior to lamch. ‘he following requirements 


- 


Ps : 3 Bs * 











shall be used and shall be compatible with : 


pre-flight and in-flight adjustment. 

1. Nominal start time intervals shall be 25, 50 
or 200 seconds. 

2. Twenty start time intervals shall be available. 


3. Start and half cycle voltages shall increase in 


magnitude with increasing step positions to mini- 


mize the number of on-orbit adjustments. 


3.4.2.1. 3 Accuracy 


Tae V/H Programmer shall provide the following 
accuracies: | > 
1. Ranip to function match within 1. O*WRMS. * -- 
2. Ramp repeatability 1.0% RMS. a 
3.4.2.2 Camera Servo System 
The servo system shall regulate the camera cycle periods 


within 1% RMS of the corresponding V/H Programmer voltage * 





over a camera temperature range of 40 to 100°F. The servo- 
drive system shall pfovide a range of cycle periods from 1.5. ge pe 


to 4.5 seconds per cycle. The cycle periods ef beth cameras 


shall be within + 1% RMS of the period as defined by the corres- ae ee 
ponding V/H Programmer voliage. The velocity of the lens-. 3 





scan arm during the photographic scan shall be controlled Gen 
-20- _— PTC aeTae Se 
-s 
iv — se US ee 


3 NO. 


iw 
eee 








90 as to produce no visible banding or photographic dezradation 

in ground: scenes. “te iuput impedar.ce eral be compa tit Le with the 
V/E Programmer end shall te greater than 10 K otms (resistive). 
3.4.2.3 FMC Device 

The FMC device shall provide angular motion of the appropriate cacera 
components to eligipate image smeir resulting from oauhtels forward rotion 
in flight. The bagi stall selice the appropriate image velocity to matcl. 
the ground angular velocity and ‘yield a minimum of 3¢ overlap at tre center 
of format. The device shall be capatle of providing displacement for Nou 
operational cycle period from 1.5 to 4.5 seconds. 

3.4.2.4 Boning Device and Trarsfer Cperation 


‘The camera stall include the necessary circuitry and components to operate 


fo . 


the cameras during the A to B transfer as descrived in paragraph 3.5.1.2 n> 


of T3-5-019. ‘The cireuitry shall also inelude lens positica control to 
preclude film fogging during non-cperatioral periods. 
3.4.2.5 “xposure Control ( Design Coal ) 


Sewers, 


® 
A weans si.all be provided to vary the slit width as a furction of solar attitude. 


A fail safe device shall be provided which can te RTC comanded to return the 


slit to a nominal position. 


‘ 


A seany shall be provided to switch fil types (Detector and RT controlled), 


thereby providing a means to control ure of split film loads ( Para 3.4.1.7). 





0% 








2.4.3 > DISIC. Subsyetex ; 

The DISIC subsystem shall be supplied per A/P Design Control Specification . 
3-5-0099. The subsystem shall consist of one DISIC camera with two taken: 
cassettes, one supply cassette, exit housing, film chutes and beffles, 
designed so that the total weight is lees than 105 pounds, including 2000 ft. 
of terrain film and 2000 feet of steller film. (2.5 mil base). DISIC 

pho tomaiphy. shall be generated concurrently with 7Omm Panoramic photography. ‘ “ 
The DISIC subsystem shall also have the capability of inde pendent programmed 


operation. Expcsed film chall be transported to the. cassettes-within the 


‘recovery systems via independent film paths. The A and B fila pathe shall 


contein back-up film cutters. Fusing shall be provided in power circuits 
to protect the Panoramic subsysten power. The ‘DISIC shall operate with 
21 to 29.5 volts unregulated DC vith pover consumption less than 1600 


watt-hours Sue 2000 feet cf terrain tin. : ne: 
oe . - % Mas: wa NT 3 


a 


3.4.3.2 Cycle Period Mea ig Rie 
The DISIC camera shall expose film to obtain 60 to 70° ( 2 7 
percent overlapping terrain photography at 80nm 

altitude and 9.275 sec/eyele. The DISIC subsystem - 

shall have a sasiatn pagteteed operational capability 

of 45 minutes per eingle crbit. A change of geers 

shall provide a terrain cycling period of 12.500 


seconds for higher orbital altitudes. : ° P 





ane | 

- 7 HI 

-22- NH] 
ea | 


3.4.3.2 Angular Relationship 
The Angular Relationship between the stellar and terrain 
optical axes shall be 100 degrees. Calibration test of the angular 


‘A 





relationship to an accuracy of five (5) seconds of arc shall be conducted 
t 


—,. —— 


prior to delivery to IMSC. ( Data stall have been ottained but not necessarily 





reduced at time of delivery). 


3-4.3.3 Distortion 

Spe stellar and terrain lenses stall be calibrated to an accuracy of 
three (3) mierons for radial end tangential distortion prior to delivery 
to IMSC. Data shstt be supplied to IMSC for inclusion in the flight data 


book, and to any other agencies as directed by the Customer. 


% 


3.4.3.4 Terrein Unit 


‘ 


eee, Tae 

The terrain unit stall provide photography to ee for inéexing and 
correlations of Panoramic photography by the Goverment. Tre terrain unit 
shall be equipped vith calibrated reseau late, Grid Live width shall be 10 
microns or less and line spacing stall be y is The terrain unit supply spool 
shall dcecmmsants 2000 feet of 5 inch 2.5 milk. base polyester film. The time 
relationship vetveen the opening of the terrain unit shutter and one of the 

‘ etellar unit shutters 





7 





e capable o g determined to within) mili- 


‘seconds. A‘terrain unit shotograph shall be exposed 
every 9.375 seconds. The stellar unit phutograph shall 
be exposed eVery 3.125 seconds for the slave mode and 
9.375 eats for the independent mode. 
3.4.3.5 Stellar Unit | 
The 35mm stellar camera shall provide photography ‘to be 
used to determine vehicle attitude. Six stellar photographs 
shall be generated for each terrain format in the slave 
mode (8. 375 sec/terrain frame). Two simultaneous 
stellar photographs shall be generated for each Serratia 
format in the independent mode. The necessary lens . 
bafflirg shall be provided by the cease contractor to ~ 
minimize obscuration of stellar/imagery due to earth 
haze layer fiantngiba. An automatic sensor and an 
in-flight select shall be available to cap omer one of the 
Sera any aaan 


stellar units if required. , ‘. 


—_ ahi 


3.4.3.6 Transfer Sequence - DisIc Subsystem 
During the transfer sequence from the A to B sakes 


cassette, thevfollowing requirements shall apply: (LMSC 


ara 
~~ 


Responsibility) > 
1. Stowing of the payload splice on the B take-up cassette 
after the cut and splice operation is not required prior to 


the beginning of the B mission. » . <3 


- 24- 





Pony 


oe 
eo) 
ae ead 


i 





2.- Up to 80 inkhes of ‘tis A lasted paylead can be stored 
a the B take-up cassette. 
3. The less of some pivioad at the end ef the B mission shall 
be tolerated to simplify:the subsysterm and/or improve the 
reliability of the flight article. 
“4. Slack between the DISIC metering roller and the cut 
and spliee mechanism shall ‘not be ceesorbly’ 
5. The cut and splice operation shall occur prior te the 
beginning of the B Panoramic mission. 
6. Baek-up cutter functions shall be provided for the A and 
B missions. . 
7. Fhe transfer sequence shall be initiated by a secure | 
RTC. independent of the normal recevery sequence. 
Initietion of the recovery ‘sequence shall be used as a 
seein fer the transfer sequence. 


8. Early A te B transfer of the prime photegraphic system : 


shall be independent of the DISIC subsystem. 


9. Subsequent te the cut and splice, and prior to the A recovery, 
the DISIC A payload (from the eut and splice mechanism to the A 
take-up cissette) shall be taken up. ° 

3.4.3.7 © DISIC Exsoaire Control 


The expesure centrel shall eonsist ef an electro-mechanical 


: 











device to provide effective terrain exposures of 1/250 or 1/500 seconds. 7 
The camera interface stall include the necessary electrical pins for exposure 
control commands. IMSC shall furnish the necessary command and control to 
activate the exposure control in flight and adjust the timing of the counand 
during Pad checkout. items to te considered in the IMSC deste shall include 
the following: = a ‘ : 

1. A tape command ( H-timer) stall be used to start the timing gives for 
on-orbit switchover from 1/500 to’ 1/250. In the event xf failure, the DISIC 
shall provide exposure control at 1/500 sec. throughout the balance of the 


mission. 


2. Hetimer brush location stall be shifted for each orbit operation to allow 


for solar changes resulting from precession of the orbital plane. 


3- Brush locations can be determined when the mission inclination angl¢ 





ie specified. j oe 
4. The time delay for switchover from 1/50 sec. to 1/250 sec. shall be 
selectatle ir orbit ty the orbital programmer. The time delay. racge shall : 


be 1500-3000 seconds, with initiation adjustable in equal intervals (pre-launch) 


~ 


through the umbilical.connector. : 5 


e ~ nay) 





we 


a 


‘5. the time delay for ewitchover from 1/250 sec. back to 1/500 sec. stall 


_ be initiated by an orbital tire _— The time delay range stall be 


"1000-3000: seconds selectable in orbvit. 


i 4 


6. ~ monitors srall be provided for exposure and delay time. 


r 


3-4. 3. 8 Control Sequence Bax 


IMSC shall furniah a Control Sequence box to provide control of the DISIC 


' subsysten. Tre bo ox shall include provisions for the transfer sequerce events 


in paragraphs 3.4.3.6 and exposure control in paragraph 3.4.3.7. 

3.4.3.9 © Cut and Splice Mechaniam 

USC stall previte a Cut ard Splice mechani sm to accceplish the transfer 
of the take-up operation from the A to the B DISIC take-up cassettes. The 


mechanism ehall be compat! ible with the transfer sequence of. paragraph 3.4.3.6 


“end shall nechaifically interface vith the film exit caaeeg 


3.4.3.10 DISIC Pilm 
The following film shall be used for the DISIC subsystem: 
Terraia - 3400 ( &k00) 
Altervate 340k ( bbok) 


(To be evaluated in the event of {ncoFporation 
. ‘of forvard motion compensation of DISICc.) 


anrr 


| ey a 


NO __ : : 











; oe 
ster 2400 (4h00) 


Alternate 3401 (4401) 


Film 2.5 mil base, 2.0 mil thick 


~? 


; Alternate 1.5 mil base, 2.0 mil thick 
2.4.2. 11 Data Recording 


. 
The DISIC shall utilize the same type data head dna have | ke 
the sane characteristics as described in itezs 1 thru 4 cf 
paragraph 2.4.1.9.1. , a 
2.4.4 System Structures . 
System structures shall include the payload frame as shown in LMSC. 
Draving No. 722-600 and the mechanical and electrical interfaces . : 
between subsystems. In addition to earrying distributed loads, i & 
the system structures chall provide a light tight housing for the a 
camera subsystems. Light leekage acceptability is as defined in 
|2-6-012. The structures shall include eunevas provisions for the ° ni dea 
following mJjor components : : | 
1. Command Box ° ; ‘ 
2. ™ & Poer J Box : 
2. Pyro Junction Box ; ; 
4, Transfer Box : a a a = 
5. DISIC Control Box | we? 
6. Pressure Make-up subsystem i aa 
7. V/H Programmer | : . 
8, Orbital Sine Fumction Generator ; 
> ay 


NO. 








9. Panoramic Supply Cassette 


ry 


10, Digital Clock 

li. DISIC Components . 

12, SRV's 

13. Panoramic Camera Module 

14. DISIC | : 

18. *SLP Data Block Conditioner for Pan Instruments 
3.4.4.1 Instrument Barrel Assembly 


The barrel structure shall provide the mechanical and 


electrical interface for the LMSC 38205 vehicle and the 


conic adpter. Three mounting brackets shall be pro- 
vided for the panoramic camera assembly and the main 
supply. -Mounting brackets shall algo be provided for 
other components as required. The barrel shall be 
fabricated in one section. The assembly shall be 60 
inches in dikmeter and shall not require additional 
structure for mating to the LMSC 39205 vehicle. A 
Sbéeeine diaphragm shall be provided between the 
LMSC 39205 ‘Vehicle and the barrel assembly. The 
diaphragm shall Segtructurally compatble with the 
differential pressure encountered during test, pad 


checkout, launch and orbit operations. 








3.4.4.2 Conic Adapter 
The cenie adapter shall provide the mechanical and electrical 
interface fer the Instrument Barrel Assembly and the B SRV. 
Structural mounts shall be provided for the required components. 
3.4.4.3 SRV Meunt | 

The system strictures shall provide structural 1 mounting 


eo 


compatible with the SRV's deacribed in paragraph 3.4.5. — a 


woo. 


3.4.4.4 Fairing 

The fairing shall provide the meehanieal and electrical 
interfaces fer the Cenic Adapter and the “aM SRV and shall 
include a thermal curtain. 

sacks Film Chutes ; 
Film chutes shall be provided by LMSC as required.to. 
protect the payload from light or mechanieal damage. 
3.4.4.6 Doors and Boots 3 ; _ 
The sjeien strueture shall previde detachable doers which 


shall be ejected on command during orbit injection. The _ 


structures shall also provide boots or other similar devices — ‘ 


to seal the camera subsystems from external light. Boot ae Bee 
3 ‘ . Bx ye 
design shall provide for pressure variations encounteed se AY CX 


during test, pad, ascent, and erbit operatiens. ids 








Access panels shall be provided as required and snall 
include access doors for tracking, adjustment, and 


observations of all cazera subsystem major film paths. 


3.4.4.7 Access Panels 


3.4.5 Basic Recovery Subsysten 


The minimuzua requirements for the eacoreey Subsystem will consist cf 
two (2) Mark 5A Satellite Recovery Vehicles described in GE~PlD 
Drawing No. 198R358G (later). "Vehicle Assemblies - Satellite Recovery 
Vehicle will consist of those elements necessary to the sequencing and 
execution of events by wnich the SRV is efected from orbit, the Thrust 
Cone 1s separated from the re-entry vehicle, the Capsule is seyarated 
from the heat shield, and then decelerated by parachute to the required 
descent rate. Recovery aids and their sequencing aealso required. 

. 3.4.5.1 Powered Flight pequirements 


a 


3.4.5.1.1 Thermal Requirements 


end, as such, it must withstand serodynamic heating 
during ascent. Any therml contrel coatings used on 
the exterior surface of: this forward re-entry vehicle 
mast resist this heating environment and be able to 
perform their therm control function in orbit there- 


after. 





The Torvard SRV will form the nose of the Space Vehicle 









ee, ’ 





















cee 3.4.5.1.2 STRUCTURAL FEY 
@ * The SiV shall de capable of sustaining the aerodynamic 

and inertial loading during the powered flight ascent 

trajectory. The ascent loads shall be based tpon criteria 

presented in T3-6-002 Environmental Specification. 
3.4.5.2 ON OREIT REQUIREMENTS 
The system shall be designed for orbital and launch parameters as 
stated in Section 3.2.2.1 and 3.3.2.2 cf thie document. The normal - 
attitude of vehicle system in flight shall be "forward flying” - 
(SRV Forward). The "A" SRV shall be capable of a mnimts time in 
orbit of 10 days. | 

3.4.5.2.1 THERMAL CONTROL 

When tke SRV is directly exposed to the space environment 

during the on-orbit phase of the mission, thermal sontrol of 

e the film in the take-up spools shall be maintained at 70° F. 
+ 20° F. by Passive meens. Film temperatures shall be * 
maintained within this range for all (tvo coating mtrices 
will be required) orbital parameters identified in 3.3.2.1 — 
and for all B angles petveen + 65 degrees, vhere B is the angle 
between the orbit plane and the sun vector. Minimum 
temperature of TB catty at activation shall be 60° F. Active 
heating is réquired prior to activation of the battery to 


insure maintaining this minimum temperature, 
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3.4.5.3 RECOVERY REQUIREMERTS 


The - IMBC 39205" Agena vehicle will orient the space vehicle in the 


proper attitude for SRY separation. Upen receipt of the proper 

signal from the Agena, the SXV shall be Wapatle of initiating 

and undergoing a recovery sequence vith specified film loads from 

expty to full. Folloving ecection from croit anf atmosepteric re-entry, the 
SRV sball deploy a parachute deceleration system. ‘The 3 o- dispersion 
limits for design operation shall be + 10 nautical miles cross treck and 

+ 70 nautical miles along track at a nominal impact point of 10,000 ft. 
altitude. Bias for wind drift should be capable of teing calculated and its 
contribution te dispersion is. not included. 


3.4.5.3.1 SEPARATION 4XD EJECTION ; 
The Space Vehicle shall contain mechanisms for separating 
the SRV vehicle from its structural mounting on the Space 
Ventele at a velocity between 1.5 and 2 feet per second. 
Total ‘pate ( piteb and ree components) due to structural 
separation shall not exceed 1°/sec. Following separation 
the SRV shall—ve- spun about its axis of symmetry at the 


‘ 


rate sufficient to average out thrust ons. Sauna Retro 


Seek eet ieee en. “S Geeta Ses See ee 1 some elem anerceemen 
eatasligieiens gear os bor ciica sateen Aue ia 
be initiated by firing of a retro-rocket, nominally 12 sec. after 
transfer signal. This retro velocity in conjunction with the 
wpesified deboost envelope and R/V icsding conditions will .- 0 
permit, re-entry of the R/V within the dispersion envalope, 9 f 


Despin shall reduce roll rete to a level compatible with sétotysaais 


, 2 


NO. 


“fe in a fully loaded configuration, When the mir er 





alignment of the vehicle in the re-entry region. 


Prior to re-entry the remaining retro-rocket assembly 
will be jettisoned, : 
3.4.5.3.2 Atmossheric Re-entry Fee 
The re-entry vehicle shall be capable of vithstanding” 

the aerodynamic heating and londs associated vith r 

re-entry under all film loading conditions, The RV 

contractor shall prepare an operational matrix cf re~entry . 
conditions describing margins and dispersions provided - 

under varying conditione of film loading. ~ True antenly 
dalues for deboost shell be derived for impact 

in the Bavaiian recovery area, with deboost velocities . 
corresponting to all load configurations. The vehicle = 7 
shall have sufficient aerodynamic stability in all speci- 
fied load configurations so that the angle of attack 
envelope approaches a value rear rero at the time of 
peak axial deceleration. 

3.4.5.3.3 FParechute Descent ° 

A subsonic deceleration system shall be incorporated in 
the re-entry vehicle and shall be deployed immediately 


after the vehicle achieves subsonic velocity. This 


subsysten shall be Asai gned to provide a descent rate of ee 


pot greater than 29 ft per second at an altitude of 10,00 


yeimary parachute 1s deployed, the heat stiild shall have §, = 
seyarated from the recovery ventala, The jarechute . SEE 
tecigued for atr plein Wythe sured SS ate 


25 
me 





oe 
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3beSe3eh Recovery Aids 


Recovery aids shal) include a beacon and a flashing 
light. The beacon will be activated at the time of 

the transfer signal. The flashing light will be 

activated at the time of parachute deployment. 

3.4.5.305 Water Impact Flotation 

In the event air snatch is net succesaful and the recovery 
capsule assenbly descends at nominal decent rate to the 
ocean surface, it is required that the capsule Lien 

a water-tight environment for the fila both before and 
after water impact ard that it float in an upright position 
for a mi ndaum of 48 hours in a condition ef sea. state 3. 
At the end.of this period, it shall be selfoacuttling. 


3ebe5eh Weight and Ballistic Coefficient Requirenents 


A fully loaded SRV shall have a Separation Weight of 100 lb. (max.), 
a Re-entry Vehicle Weight of 300 lb (max.) and a suspended weight of 


230 1b. These weights shall include 80 lbs for main camera fila, 


23 lb for main camera takeup equipment, 12.5 lb for DISIC film, and 


7k 1b for DISIC canera takeup equipment. The hypersonic ballistic 


coefficient of the configuration which exists during the atmospheric 


re-entry shall not exceed a value of 95 lb per square foot at sero 


angle ef attack. 





NO 





@ 2 3.4,5.5° SRV Capabilities ae eed 
Up to 16,000 feet of 3.0 mil 70mm film and up to 1000 feet of el 


DISIC siellar and 1000 feet of DISIC terrain film shall be stored ae 
bs in the number one Recovery subsystem during the first operational 
phase. At some time after completion of the first operational 


phase, the number one Recovery subsystem shall be ejected. After 


ejection of Recovery system number one, the LMSC 39205 Agena "5 
vehicle shall be programmed for the second Generational phase. 
Power and attitude of the system shall be maintained throughout 
the transition from the A to B mission. The LMSC 39205 Agena a 
vehicle shall maintain attitudes between‘all reconnaissance operations, 
During the second operational phase approximately 15, 500 feet of 
70mm film and 1000 feet of stellar and 1000 feet of terrain film 
shall be programmed, during a one (1) to seven (7) day interval, 
Recovery system number two shall be recovered sometime between 
completion of ‘frst photo reconnaissance phase and the 14th day in — 
orbit.” The re-entry and recovery sequence of operations shall be : 
initiated and recovery of number two Recovery wouyutans shall be ; : 2. 
effected, thus completing the system operations. OW Ras, 
3.4.6 System Surely: Cacestics . - 
——__[he supply cassettes for the Panocanie and DISIC subsystems shall easier 
of film spools, mounting brackets, enclosures: drive unit braking device, the. 


; ' gecessary controls to assure proper tension throughout the test, ascent, and: 







© orbitel phases of operation. The cabsettes shall be competes with the syste 


4 Fes 


structure supplied by LMSC, and shall operate from 21 to a9. & vbC Tareguiazed < 






NO. 


Power mensuned at. @ Cassette mabey stern inter fue. All spools on each 


subsystem shall be capable of individual independent operation. The main 

supply Shall operate at a low tension during secant by an initial Pad com- 

mand which shall be released by the receipt of tpe. Orbit Mode Sigral 

Command. Design shall allow for control during best: 

| 3.4.6.1 Panoramic Supply Cassette’ ae 
Each Panoramic supply cassette shall consist of two spools, 
Each spool shall have a nominal capacity of 16,090 feet of 2.5 
mil base, 3.0 mil thick 70mm film. 
Spool core diameter shall be a minimum of six (6) inch. 
-M supply mounts shall be provided by LMSC and shall be 
located ‘a the instrument barrel. 

3, 4.6.2 DISIC Supply Cassette 
\ DISIC supply cassette shall have a nominal capacity of 
2G00 feet of 2.5 mil Saaes 3.0 mil thick 5 inch terrain film axa 
2000 feet of 2.5 base, 3.0 mil thick 35mm ‘stellar film, 

3.4.7 cdl Take-up Cas-ette S 

The Take-up Cassettes for the Panoramic and DISIC subsystems 

shall include the same basic type of components shown for the 

Supply Cassettes. : 

The Design shell conform to the basic configuration and space 

- limttations,of the Recovery Subsystem as described in paragraph 

3.6.3, Tbe cassettes shall utilise a flange design and provide suffi- 

cient clearances to assure satisfactory operation ata minimum tem- 


e 


pares of 20° F. The. center to center distance of the two (2) | a 


e ramic ime shall be a nominal 3.12 inches. 








e 


Each A take-up spool shall have a nominal capacity of 8000 feet of 3.0 
mil thick, 2.5 mil base 70ram film. . 
Each B take-up spool shall have a nominal capacity of 7759 feet of 3.0 
mil thick, 2.5 mil base 70mm film. ’ co ‘ 
The cassettea shall operate from 21.0 to 29.5 (+) VDC unregulated | 
power at the take-up interface. All spools shall be operated at a pro- 
grammed current and include film radius telemetry monitors, 
The panoramic camera subsystem shall utilize a cut and wrap sequence 
for transfe® fram the A to the B take-up cassettes. | The DISIC subsystem 
shall utilize a cut and splice sequence for A to B transfer. 
| 3.4.7.1 Panoramic Take-up Cassette - A | a % 
- Each spool shall utilize an anti-back up device that does not | Ae 
interfere with the Panoramic Camera Soaration: During the 
ascent mode, the anti back-up devices shall be released and a 
reduced voltage applied to the spool drive systems to insure 
adequate film tension compensation. The sae back-up device 
shall be capable of being released for test and checkout pur- 
poses by applying 21 to'29. 5 VDC to the appropriate take-up 
interface connector pins. This device shall bein effect without 


e ~ ° 
application of power. , 


3.4.7.2 * Panoramic Take-up Cassette - B 


«87 = 





ae 


. 3.4.7.3  DISIC Take-up Cagsette 





Each spool shall utilize a brake device that will seen < 
vent peek rotation during ascent, 'A'' mode operation 
and B'' mode non-operate peridds. The device shall- 

be i: wtiesk without application ef power. 

The spools will be indexed to allew optimum film: 
tracking through the 'B'' cassette to the ''A'’ cassette. 
The gap between the hub rollers shall not interfere . 

with the passage of a maximum aplice thickness of. 


. 0075 inches. 


The DISIC take-up cassettes shalt havé'a neminal capacity 
of 1000 feet of 2. mil base, 3.0 mil thick  imh terrain 
film and 1000 Geet Seas mil base, 3,0 iil thick 35 mm 
stellar film. | 

3.4.7.4 Temperature Limits ; 

All take-up cassettes shall provide sntistactory operation . 


over a temperature range of 20-100° F, LMSC shall pro- 


vide a passive method for indicating temperatures abeve 


.140°F. Heaters shall be provided by LMSC and installed. 


in the panoramic cassette area to assure-cassette opera- 
. . 5 : 


tional temperature above 40°F. , 





é 
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_ 3.4.7.5 . Start Stop Capability 





AN tikeouip cassettes shall be capable of heing started _ . 4 ies 
and stopped a ‘aintewncs of three hundred (300) times {fn SS 
flights 7 , , a . : ‘ 

: 3.4.7.6 _Film Off- essai Panoramic Subsystem - - : 


« 


Test Conditions - 


Spool RPM during film off-spooling shal’ not exceed 60 . , lee 
RPM. - ; ; ; 
“3.4.8 DRCG - oN es BS ae ee: 


“LMSC shal] provide and checkout the Digital ae The clock ghall 


be Banarie of storing time unamibiguous]y, for a period ef five any =; 


Py a 
‘ Y ieee tl 
ripe By . 
vor Sarre “ 
sre eS 


Upon receipt of an interrogate: command, tHe cleck shall previde the 2 


Y_.. 
et 


signals required for auxiliary recording of binary time on the Pano- | 


ramic Camere and DISIC subsystem film. The clock error shall not. 
. ‘ . F } . ; 
vexceed 2.5 milliseconds in any twelve neue ‘period afte accounting . we 


« 
if ¢ 
- 28 
ve 4: 
. 


for clock offset. The Click shall operate from the EMSC Agena-Vehicle 










24 Volt DC Unregulated pewer.source. The clock and’ ite snetiiary 


= : te 
equipment shall be capable of driving the data heads te exéclae the. 


: ‘proper exposure for the film as described in paragraph 3:4, 1..7and i 


o 


. ae 4 : . i . et ee 
3.4.3.10. ee 
_ 3.4.9 Commands and Programming. ee a es eres 


The LMSC 39205 Vehicle ortital timer she ll contain inched mylar. 


tapes which control both the vehicle orbital functions (euch as telemetry a: 


“and Beacon operations) and hae program options: The electrical. 


2 
= os o a 
~ . * 
* : — . 39 a NO. 






* 


ie & ; interfaces shall be c -5-019, Electrical intertuts™: 


Specification - J 3.- : ) 
3. 4.9.1 obec Options 
The program option shall include the following items: 
each item controlled by a tape - brush command: 
1. Reset Vii Programmer) start control, | ers ; : 7 " 


Yaw Programmer start; exposure control reset and V/H cblateness 
function start. 


2. Panoramic Geometry Control 
. 3. Continuous TM on | | 
4. V/H Pregrammer start centrol 
: : 5 Redundant Camera "Off' * 
2 o . | 6. Intermix Stepper Switch 
* ® _ 1, Camera Program 1 thru 9 (is brushes) 
8. DISIC "On" 8 
9. DISIC "Off' : 
10. DISIC Expesure Control 
n. Pan Exposure Control 
$ ; - §$.4.9.2 Real Time Commands 
. Eighteen 08) Real Time Commands shall be utilized for Program 
_ selection and control. Real Time Command descriptions are 


shewn below: 


1. RTC 6, 8, 10 - V/H Programmer Coattol: 















RTC 9- Camera Program Select 
3. RTC 13 - Camera Operations Mode Select 





h, RIC 12 - Intermix No. 1 
Z 5. RIC 1h = DISIC vode Select 
6. RIC 15 - Intermix No. 2 
7. KIK/Zorro 36 (Secure) 


8. KIK/Zarro 39 (Secure) - Transfer A to B (DISIC) 


Transfer A to B (Fancramic) 


9. RIC (not assigned) - Variable elit over-ride - ‘tro required. 
"4, RIC (not assigned) - Back-up filter jatdetion wee required. 
ll. RIC (not assigned) - - Eposure coxtrol delay. 

12. RIC (not assigned) - - Yay emble/disable. 
13. RIC (not assigned) - DISIC Bast /west/voth/otf, ae 
@ 2 1b. REC (not assigned) ~ Bnergency Ope § lect/mode select bypass. a 

3.4.10 Telemetry Transducers 










woe 








LMSC shall coordinate instrumentation schedules 





to be telemsatered. The instrummtation functions shall 















information far "On" erbit analysis of system operation. ™ ons ahall be se 
provided for as described in Ty-5-019: yaragragh 3.5. 

3.4.11 Telemetry Signal Conditioner oe - 

A signal conditioner capable of accepting instrumentation signals from the 
system and conditioning then into suitable form for transmission by the ad 
39205 Agena Vehicle. ‘The signal conditioner shell te camgetible with the = 
telemster channels. One channel vhich ie time shared vith Research Riyloads 








and a tape recorder shall be provided. The tape recerder sball reccrt dats ad 
froma. RPS Comutatar, DA monitoring of alt steer witetas tad e sina 
@ ardized and shall utilise «5 x 5 cole as stiova belov. 
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3.4.12 Attitude Determination 

; Veniele attitude determination shall be ‘derived fram stellar 
photography previded by the DISIC subsyster. The stellar. 
phetography shall ve compatible with the follewing aceuracy 


requirements for attitude: when multi star solutiens are 


utilized: 
“Ren: +5. seconds 
ee = tor’. + 5.0 seconds 
. , Piteh: +35.0 seconds ~~ ota: 
yy i Fe 











The panorsinie horizon cameras’ stall provide back-up shitode. 
information with accuracies of +10. 0 minutes of roli and pitch, . is 
3.4.12.1 Attitude Determination Sjatew ie Pf “ = 
LMSC shall investigate systems for improving attitude 
determination and tin feasibility of incorporating such 
~ a system (ADS) into the "J3"' configuration. 

3.5 Storage and Handlig . . 

Storage and Handling shall be in accordance with LMSC T3-4-505, and/or GE 3 ; 

SVS 3702 and SVS 3703. New Storage and Handling procedures shalt be incor- 

pometed as the Factory to Pad concept is sontinued. The camera contractors - 

shall furnish rows handling equipment (dollies) as required for handling their 

equipment at the ! slo. Facility (GFE). 

Under conditions of controlled environment, a minimum shelf life of 24 months 

is required for all pyros used on payload systems and GFE equipment. - 

' 3.6 Thermal Design 

Passive thermal control means shall be empleyed in the "J" System. 

Structural surface optical properties and associate Mosaic pedeieley shall 

be adjusted to provide a computer time averaged temperature fer the camera 

atru ctural components of 70° om (at nor-inal space environments} conditions). 

fhe design goal of the temperature control shall be to maintain the camera 


o; tical train at a temperature of 70° ad 10°. All temperature transducers 


shal]_be Micro Systems Type TE3-D or equivalent with a low voltage Be 


excitation systeri. A System Thermal Math. Model shall be used ie hpaealety 








NO, 





. Se 


structure. Associate Contractors ehall identify texperature sensitive 


components in théir respective subsystans and establich temperature 


ia fe Limits. The maximo ini nimem and time averaged temperature will be 


predicted for all system components in a space environment range as 
follows: . 
Beta: 65° to 465° 


_Period: 88 to 91.5 minutes 


Minimum Height: 680 nautical miles 

Inelination Angle: 60 thru 110° 

Nominal Perigee latitude: 20° North to North Tangent Point Descending 
Soler constant shall include diumal varistions . 

_Averege Albedo coetticien shall range’ from .25 to 13950 The internal tcl 
auty eyele sbell be calculated on a range fron 0 minutes to 20 minutes per 
orbit. The attitude ‘curing active phase shal) be as specified for the Ls 
39205 Agena vehicle. 

3.7 Light Leaks 


Light Leak Tests in accordance vith the appropriate IMSC Specification 


j,ebell be ‘performed ca the system. All leaks located shall be corrected 


‘price to final Fre-launch assenbdly. Nasi density of 0.02 above base 


_fog shall be used as the Lindt for Light leaks. 














A light leak detection seetare: shall be developed and inatalteg Io 
leak checks during the test phases. The system shall consist oft 
self contained {includes power supply) photo-aeter system™ and shell be. 
installed within the system stricture, The photometer systems may remain : 
on the system for flight-but shall not - operational during flight. 
3.8 System Altitude Test and Ccrona Marking — . sad n , a : 
3.8.1 System Altitude Test t | ~ f oe! _ a 
The system, in flight configuration, shall be tested in an altitude os, 


chamber to test system environmental performance and.siscepti- pres 


bility te corona narking. Operate times will follow the flight ‘profile : + 
and the static system internal preseure shall be 3 to 19 microns 

during a minimum, of 5% of the A mode and 1 tg°3 higrons or less 

during a minimum of 20% of the B mode. The DISIC and Main 

Instruments shall Le programmed for simultaneous eperation. 

The DISIC subsystem shall-also be eae for independent - 

opera ion to confirm independent mode operation. DISIC in-flight 

shutter capping capability shall be confirmed for both automatic 


and command control. 





3.8.2 Main Instruments 

Corona marking shell be limited to a density of less than 0. 4 above” 

the base plug. fog level during the first five consecutive frames from te 
etart at pase mark at each instrument start-up. Tests shall be” 


to accordance with Reragraph S. Be 1. 








3.8.3 DISIC Subsystem 


shall be limited to 10% of the programmed formats 
7 ) - 
garking shall be at a-density less than 0.4 above the 









base fog level. Tests shall be in accordance with 3.8. 1. = 
F 7 1 
4,0 QUALITY ASSURANCE PROVISIONS | 


1 


4.1 Selection of Parts and Components i 


Parts and Components shall be selected from any of the following sources 


ie 
| 
| 


preferably inthe order listed: 

A. LMSC Space Systems Preferred Parts Handbook 
B. Military’ Standards /Military Specification . 
Cc. ; Missiles and Space Industry Standards - — o, { > 
D. LMSC’ and ITEK Specification Controlled Drawings 

E.. Items Proven Satisfactory by Prior Flight Useage ° 

F. Parts and Components which have been qualified prior to flight to Level 


Requirements by the Design Application. 


4.2 Semi-Conductors 

Requirements and chwracievisvics of MIL-S-19500 are minimum. No ; 
eemi-conductors shall be used that are not vendor certified. All semi- 
conductor devices except for non- cavity devices (micro-diodes) shall be 


‘inspected by the X-ray method in accordance with LMSC 1412815C. 
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4.3 Electro Magnetic Interference (ma) Control 


ne Frovieions of specification LMSC 447969. and Tysons to be used as 
e 
_ @ guide for controlling EMI in electrical and electronic esceublies and conic 
components. No EMI testing of the system or subsysten shall required, 


4h.k Inspection and Certification 


Prior to testing a "J3" system, all components of the system shall be in- 
spected by a Quality Assurance Representative and certified as complying vith 
the applicable dreving. The system shall met flight quality standards in 
regard tu vorkmanship and clean’iness. 


Meled . Failure During Test . 7 


4 


tn the event of failure during bide the testing shall be discontinued. 
Such failure shall ve completely documented and reported for acaiyste 
@ , and @ispositioned. Disposition shall be -n accordance with osc 
and/or Associate Contractors Standard Operating Procedures and 
: Specifications. | 
44.2 Test Certification - 
A Quality Assurance Representative shall vithess and verify the 
° accuracy of all testing. aa 
&.5 Testing i. 7 a 


- 


. 4.5.2 Operational Systems 
DP CAECIEE: OF RS cysten stall consist of sceeyiance and gre-2uuch 
tacts ant stall be comyatible vith the A/P Factory to launch Progra. 


The system shall be tested to demonstrate the photographie integrity 
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and provide H.O. calibration data. Pan Geometry} data shall be provided 


’ to LMSC by Itek et time of delivefy of cameras toA/P. (Reference ° 
paragraphs 3.4.1.2; 3.4.1.3.3; 3.4.1.4). Testing shall be in accordance 


with the basic provisions of the applicable LMSC Acceptance Test Speci- 


5 


fication. A minimum of five (5) days duration shall be required for the 


¢ ° 


thermal pititude environmental chamber test. 


4.5.2 Qualification 


/ 


One system shall be qualified for flight in accordance with.the applicable 


LMSC Qualification Test Specification. A minimum of fourteen (14) days 


duration shall,be required for the thermal altitude environmental chamber 


= test. Environmental levels shall be 70's of full qualification levels.” e ': ai 
$.0 PREPARATION FOR DELIVERY __ | oe 

a Precautions shall be taken to protect the accepted System from damage and: 
contaminatfon during storage and shipment. Storage of Panoramic Instruments, 

>" DISIC ‘Camera, Cassettes, and etc., shall be under modified Class #2 Clean = zs 
Room Conditions as per TO-0025-203. Transit cases for the camera subsystems 
- components aac be furnished by the camera contractors and shall incorporate 
* a-shock recordff, ipanidity recorder and air pressure regulation valve. 
6.0 NOTES ; oF TEE Soh tee 

. . 

6.1 Field Suppo ; Lo - % mn 
Associate Contractors shall provide field support at the A/P facility. 
6.2 Spare Parts ~ . 


ma ak a 


Spare parts requirements shall be submitted to the Customer by all contractors. 


@ 


Be ea 








approval by the. Customer. Al P shall maintain stockrooms and inventories of 


all spare parts provisioned to support the : program. - 


ne 


6.3 Film Requiremehis . 
Fd 


The film required to support test and flight operations shall be furnished to all, 


contractors and on a schedulesto adequately support all phases of the program, 


Film requirements and schedules will be coordinated with the Customer by each 


contractor for the film requirements at their respective facjlities. 


6. 4 Test Equipment 
A/P shall furnish test equipment required for all phases. of the A/P to Pad 
Test Program. Test equipment for the DISIC Subsystem shall be. GFE per 


DCS T3- 5-009C for verification testing. Test equipment for Itek subsystem 
shall be provided GFE and maintained by Itek Field Engineering. ba, 1% - 
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"1.0 SCOPE 


This specification defines the environments which the@}Payload will gnubanies 
during ascent, orbital, and recovery opefations; further, it establishes qualification 
and acceptance test requirements based on these criteria. Boost phase environments 
are based on the use of the Thorad. This document may be used as an intrinsic 
part of detail equipment specifications. . 


< 


1.1 Purpose’ 
a. To consolidate all pertinent environmental and test criteria. 
b. To establish qualification and acceptance test levels. 
. c.-' To provide design reference to be used in optimizing reliability. 
d. To standardize requirements and tolerances such that repeat- 
ability may be achieved. . . 
1.2. Use 


s 


; This document may be used in conjunction with detail specification to — 
‘specify requirements against which the payload shall be designed, qualified, 
and accepted. _ — _ 
1.3 Application , _ 

Detail specifications may be combined with this document to specify 
design or test requirements. In these instances the following additional 
specific requiremen be specified: 
a= + Sequence of testing or a statement that such a sequence is 

unnecessary. — 

b. Acceptable performance limits before and after the test. 


ec. Standards of acceptance for qualification. 
d. Arrangement and mode of operation. 
e. ~ A-statement as to whom should receive records and dsta. 
f. Specific locations of test instrumentation. 
g- Special tests and unusual test conditions. 
° . Location and orientation of components which are not to be 
5 qualified for the general payload usage. 
: } ; : 
é R 1 


OP Gee ct ee Meet Feces natin Awe garam hee tiene am pit hee Med Hye as tebe, wed one 
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i. Design operating and shelf life : ost 
Je Location of points of comparison to determine resonances, 
k. Deviations to the general specification. 
lL Which of the tests herein shall be performed. 
Deviations . —_ a ' 
a. - Requirements may: be modified if it is‘shown that installations 
protect equipments from existing environments. 
b. Requirements may be madified if it can be shown that) Bogie. 


ment performance is net sensitive to certain phases of operation. 
C: Requirements may be modified if an increase in severity of 
requirement will not result in incbeased weight and power. 


Severity of Qualification Tests 





The qualification tests specified herein are for asthe eeleeriant 


designed for use in the payload (Agena interface forward) only} They are. 


not intended as acceptance tests suitéble for verifying manufacturing Gaegrisy. B 
The test levels are therefore set sufficiently high to compensate for absence’: a ome 
of combined environments during testing, normal variations in manufacture : 


and to verify design safety factors. 


1.8 


om | 


_ Definitions 
1.6.1 Component or Minor Subassembly:- : ‘. . 


The lewest level of assembly of parts, arranged within a. 
“tne package that will permit performance of some prescribed function “4 


and which is easily removable as a self-contained functional unit. In 


" general, items here defined as components are not disassemblable 


to a lower level by paylaad personnel. 
1.6.2 System , 


An assembly which integrates the outputs of various’ cep- , 


ponents into a final prescribed fanction or group of ' functions. For 

the purposes of this specification, systems are divided’ into three 

‘groups by weight: ; 
a. 75 lbs. or less 
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@' . b. 76 lbs. to 250 lbs. 
c. _ Above 250 lbs. 
1.6.3 Structure 
An assembly whose roajor function is the support of com- 
ponents and'systems. ©  \ 
1.6.4 "Non-recoverable" is defined as any component, system, 
or structure which does not re-enter. om. = : 
1.6.5 "Payload System Complete" is defined as. s. the spaceframe 


structures and all internal parts, with the exception of simulated 


a 


id batteries, pa achutes, retro rockets, and those live pyros not being 


tested, 


wh 


2.0 APPLICABLE DOCUMENTS 


2.1 The intent of the following documents shall form the basis of this 
specification. oe oe . 
@ é (2.1.1 General Environmental Specification © 


erie fo Satellite Encountered Radiation Doses from ~ 
Trapped Particles ' { 


2.2 Precédence of Specifications . 
é: , In the event of conflict between this specification and the detail 
oe specifications, the detail specifications shall beka:pr eceasuce: 
=" 2,3 Confiset | 
This document is not intended to conflict in sny way with mandatory 


Federal Specifications. 


3.8 ENVIRONMENTAL CRITERIA 
Payload components, systems, aad structures shall be designed to fulfill 
operation objectives in all of the following phases, under maximum stresses 
predicted for these phases: 
a. Thorad Booster Phase 
SB »b. Agena Burn Phase 
cope g Ge Orbital Flight 00 
Wee ae Re-entry ; ane ; 








r ; fe : +s 4 oe 
The following stresses to be here defined are actual loads either measured ; 








Systems receive inputs as shown in para. 3.1.1 a. i. S 


or predicted. ~ oe =e 
a. Shock ay 2 ie “ 
b. - Vibration t : : of 
i, Acceleration ; ¢ aeare ; go : 
Sees A: Temperature -“ ot At ee ae ; 
é -e 
e. Pressure % \ F 
f. Radiation . x i : 
g.- Humidity - 3 ; Ts ae 
Handling equipment shall t be designed such | that stresses encauntered . 
os in storage and test sha An no case exceed those defined in operational phases, a 
3.1  Thorad Boost ¢ 
3.1.1 Sinusoidal Vibration , ~ ; 
ee ai . 
= Longitudinal —— eo . . 7 E - 
e eye Level ( ts). | r 2 
3.0 a ee, 
Lateral - : 
- . Level (g's) (8 
| 025 ae 
Disturbance occurs at Thorad Burnout (T-200 ‘seconds). 5 
@.~—Sibz.”—s Systems od a re % 


Resonances in the 15-20 cps range ghall be avoided. 


c. Components - See 3.1.1 b. - Components mégy have any 


orientation. ot - = 


3.1.2 Random Vibration : ee in hig 






e sie b. System resonances at 


@ soidally. 


c. Components (see. 3.1. 









3.1.4 


3.1.5 


3.1.6 
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Steady-State Acceleration 
a.. Complete Payload 
—— 6 g's axial 
.* lg lateral 
At Thorad Burnout 

‘Components may have any orieatation. See 3.1.1 a. 
Shock at the Agena/ Payload Interface | 
a. Complete Payload. 

1. Thorad Ignition Phase 16g's longitudinal 


2 g's lateral - a oe: 
2. Separation pyro event. ; ; . 
(Under investigation) # _ g's - all axes 
Temperature ° 


of 


Complete Payload 
The following correlation curvés based upon cceaisies 

skin temperatures for ten design trajectories shall be used. 
as a basis for arcent thermal design. These data are based 
on the assumption that the 2yload skin outer surface has the 
emissivity of gold. Higher ascent ‘emperatures are found 
in the +Z side of the payload oa a:ceht . 
b. . Internal pymens 

10°F + 30 °F . 
c. Components 

See 3.1.5 b. a 
Pressure Static i 


1. 0.4 - 0.8 psi differential at the paylose Agena : 


interface at launch. ‘ 
_ 2.. The absolute pressure during ascent is one Par 


from sea level to 25 mm Hg. in 90 seconds. A 


a. Complete Payload 


maximum pressure reduction rate of 15 mm Hg. 





|} 


3.1.7 ‘Dynamic, Pressure 


a. 


—FOP-SESRET- 


per second occurs in the transoaic region-for a 
maximum duration of 30 seconds. 

Internal Systems 

See 3.1.6 a. 

Components 

See 3.1.6 a. 


> Complete Payload 


Maximuin dynamic pressure is 800 9.s.f. 
Internal Systems 
Not applicable ¥- é 
Components 2 


Not applicable 


3.1.8 Radiation (Negligible) 
3.1.9 Humidity 


Payload Complete 

External surface 

exposure to relative humidity up to 100%. 
Internal Systems : 
50% humidity maximum 
Components 

(See 3.1.9 b) 


3.2 Agena Burn Phase 


e 3.2.1 Sinusoidal Vibration < 


Negligible 
3.2.2 Random Vibration : 
Negligible ' 


3.2.3 Acceleration 


Complete Payload 
5 g's axial 
lg iaeteral : 
at Agena Shut Off 


we 
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3.2.4 Shock at Agena/Payload Interface 
a. Payload Separation 
, Pyrotechnic Event 


(Under investigation) all axes * 





3.2.5 Pressure ; 
1972 ~ 1073 mm Hg * 
3.2.6 Temperature 


Note: All temperatures are decreasing after the 
Thorad Phase and are not critical. 


3.2.7 Radiation 
Negligible 

3.3 -Orbital Flight 

All environmental stresses except temperature pressure and 
radiation are negligible. 

3.3.1 Temperature 

“a. Complete Payload 
Meximum orbital skin temperatures are uniform 
longitudinally, varying overall between 140°F and 220°F. 
Differentials on opposite ends of lateral axes are 150°F 
maximum. The temperatures are cyclic and a function 
of the orbit. =, ’ : 
b. Internal Systems 
The heat sink for internal systems shall be maintained 
at 65 + 30°F, thus providing an effective environment of 70 
+ 30°F. 
¢. Components. t 
os See 33.1 b. 
3.3.2 Pressure 
a. ae Payload A 
10 mrh Hg external 

b. Systems¢ © : 
. '  20- 100 microns internally ' 
c. Components 


t 


(a 7 See 8. 8.2'b —*. ; 


—FOP-SECRET— |  -73-6-002A. 


3.3.3 Radiation © ag. ee oe 
| a. Complete Payload System ° 
. ‘ Electron cose of 1.6 x 10°? rads per day. 


Trapped particle dose of 2 x oh rads per day. 


3.4 Re-entry (Recovery System only) : 5 
3.4.1 Vibration 
Negligible 


“* 3.4.2 Acceleration ‘Reference Figure 2) 
“= 12,5 g's axial 


5 g's lateral (concurrently for 35 seconds duration) 


* 3.4.3 Shock ea 
a. Air Recoyery 
18 g's longitudinal (individually) , 
5 g's lateral 
b. , Separation pyrotechnic events (at the SRV interface) 
All‘axes Sige ote a 
3.4.4 Temperature (Reference Figure 1} 
125°F max. inside recovery capsule skin (at parachute de- 
ployment). i a 
3.4.5 . Pressure (Reference Figure 2) 
a. De-orbit & Separation - 10°39 mm Hg - 5x io. sam Hg 
b. Re-entry-5x10-5.6inHg 


x 
. 


c. Recovery - 5.6 in Hg - 30.5 in Hg 


» 


- 
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‘ ~ "4,0 TEST REQUIREMENTS 
e Recoverable units must etcure nor-recoveranie stresses, If ine non- 
recoverable stress is more -evere than that specified for reco.erabie units 


. t.e ton-recoversvle stress shell apoly. If a non-recoveravle stress is 


omitted in tre ceco.er2tle <cheine a@ tests, the omitted stress shail auto- 
ratically apoly to tne recover: 3ie Init. 

tr.) 00 Jiuretion Vertis : 
a. Tie equpicent s-ieli ve loaded and operate | in sccorijence 
(wets the equior ent qualification test speciiication priae and sup- 
sequent ro testing. The s ecimen shell be inssectedl for damage and 
defects resulting from vibration at the conclusion of test periods, 
aS svec.iled in the eguoment qualification specification. 
v9. NesOnanes {trey ieucies otner tian tnose i the range from 
dD . a 15 - 20 eps shall ve 1ionitored and used to limit the input of the 
see be "shaker to accelerations such that individual components Shall not 


receive zregier tan their specified levels. 


‘ 
. . 


‘ Resonances in tue 15 - 2) cps ranve shall subject tne equipment to 


cA 


a es “Va Fa 
@. eo 
he Taruier COSIGT: POVIG We nee 

i eA c. Tne test fixture snall be vioratea alone and tne resonant 
Ce ve ae frequencies noted. The fixture shall ve modified until all resonant 
, frequencies are z.uve 490 cps far small systems and components 
and 209 Gps Jor assemblies over 73 lbs. The equipment shall 3e 
: a secured at its.mo inting points to tne fixture‘and 1/4 - 1/2 g reso- 

R : a . nance seurcles of tee fixture-eqsipme:.t combination snali be con- 


a ve ducted in all 3 axes. “ . 


ve 


Pepavane St es al ; oe All eccelerometers specified shali be monitored to determine 


. z resonance 0: tie units on which they sre mounted. 
6 » 
aaa . Induce #Vvivration along axes other than those being excited 
+t. i 
r : principoily snell ve mees.red. 


Sf : ae: Sinusoidal vioration’ sal) be applied separately along each 
of three mutually yer; endiculer axes at the amplitude values 


< | | : 
aA specified. The test along each axis shall corp ist of a single sinu- ‘ 


"he. : 27s > = 
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: . ; , , 9 











soidal sweep, starting at the lowes 
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t frequency limit and proceeding 


at a sweep rate of 3 minutes per octave to the highest frequency ° 


limit in not less than 25 minutes. 


be noted and recorded. 


All resonant frequencies shall 


: ? : : 
Resonant frequencies shall be determined bv observation of 


increased acceleration amplitudes 


or displacements of equipment 


being tested. Specific dwell st resonance is uot required. . 
f. , Input cross talk in normal axes shalltnot exceed 109% of the 
specified input. 
g. Input shall be applied as near as possible to the CG of the 
agiiupent being tested. Attachment peints shall be monitored. 
nh. Axes refer to vehicle axes. 
4.1.1 Sinusoidal Testing 
4.1.1.1 System Vibrstion 
‘ a. Recoverable systems weighing 75 "lbs or less 
_ Longitudinal Axis 
~ Frequency (cps) Level 
a2 - Lo ~——~—~—"0TS inchés peak to neak 
15 - 20 . 7.0 g's,0 - peak 
—-29 - 400 5.0 g's,0 - peak 
$00 - 2000 7,5 g's,0 - peak 
Lateral Axes 
Frequency (cps) Level 
11 - 2000 3.0 g's, 9-peak 


If specimen axis 
axis levels shall 


.. 


Frequency (cpa) 
5-15 
15 - 20 
20 - 400 


- 400 - 2000 





is not defined, lormitudinal 
: 1 
be usec. 


Non- recoverable systems weighing 75 lbs or jase 
a EE STR Bee ee ees 


Longitudinal Axis 
~ Level 
0.5 inches,peak-to-peak 
7.0 g's,0 . peak 
.9 g's,0 - peak 


.5 g's,0 - peak 


& 
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4.1.1.1 (Continued) | Lateral Axes 
Frequency (cps) Level 
11 - 2000 ~. a0 
c. Recoverable Systems weighing from 76 lbs. 
through 250 lbs. _ 
Frequency (cps) Level 
5-15 | * 0.38 inches peak-to-peak. 
15 - 20 "4.0 g's.0 - peak 
20 - 400 3.0 g's,0 - peak. 
400 - 2000 3.5 g's,0 - peak 
Lateral Axes . 
Frequency (cps) Level (g's) 


11 - 2000 . 2.0 
4 
; d. Non-recoverabie systems weighing from 76 lbs. 


through 250 lbs. 
. Longitudinal Axis 





Frequency (cps) : Level , 
: 5-15 0. 38 inches peak to peak 
15 - 20 4.0 g's,0 - peak 
20 - 400, 3.0 g's,0 - peak 
400 - 2000 3.5 g's,0 - peak 
Lateral Axes a 

Frequency (cps) Level (g's) 

11 - 2000 2.9 


e. Receverable systems weighing more than 250 lbs. 
Longitudinal Axis 


Frequency (cps) Level 
5°15. 0.38 inches peak to peak 
15 - 20 4.0 g's.0 - peak 
- 20 - 400 . 3.0g's,0 - peak 


400-2000 3.5 g'8,0 - peek 


* 
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Latera’ Axes 


Frequency (cps) ~ S Level (g's) 
11 - 2000 , 2.0 
f. Non-recoverable systems weighing more than 250 lbs. 
Longitudinal Axis “ : 
Frequency (cps) Level 7 
| 0.18 inches peak to peak 
3.0 g's, 0 - peak . 
1.5 g's, 0 - peak 
409 - 2090 3.0 g's, 0 - peak 
Lateral Axes 
Frequency (cps) Level (zs 0 - peak) 
11 - 2000 _ 2.0 
Structures Vibration 


a. Recoverable Structures 


Longitudinal Axis 
Frequency (cps) Level 


5-15 _ 0.4 inches peak-to-peak 
5 g's 0 - peak 





2 Lateral Axes ot 
Frequency (cps) Level , 
15 - 2000 3.0 


b. Non-recoverable Structures 


Frequency (eps) Level 
5 - 15 0. 4 inches peak to peak 
15 - 400 ennes a 
-300 - Boo ” “10 g's 0°- peak a 
Ay at . \Se- Lateral Axes , “~ 
| ‘Frequency (cps) X Level | 
@ ; 15 - 2000: / 3.0 : ; 
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4.1.1.3 Components and Minor Subassembly Vibration 
* The component shall be hard-mounted on the 


~ 


vibration exciter. mi 


a. Recoverable Components - All axes . 
e 












Frequency (cps) Level 
5 ‘+ 20 ' 0.5 inches peak to peak 
—_ 15 - 20. , 7.0 g's 0-peak 
20 - 400 5.0 g's 0 - peak 
400 - 2000 10.0 g's 0 - peax 
b. Non-Recoverable and\Alinor Subassembd] 
Components --All Axes “fs 
Frequenc, (cps) : Level 
\ 5 - 20. 7. 0.5 inches peak to peak 
15°= 20 _ 7.0 g's 0 - peak 
20 - 400 by ot 5.0 g's 0 - peak 
Z t 400 - 2000 | 10.0 g's 0 - peak 
4.1.2 Random Vibration | 
“The random vibration shall ba conducted in the frequency 
range. of fo - 2000 cps. The method may be either broad or narrow 
d. The ie shall be vibrated for 180 seconds in each of 
th ree mutually perpendicular axes at maximum level specified. 
Paragraphs 4.1 a, c, d, f, g andh shall apply. E 
\ 4.1.2.1 System Vibration : 
_ . a. Recoverable systems weighing 75 {lbs. or less | 
: 5 Overall 
: ; 2 Acceleration 
Frequency Range (cps) Density (g /cps)} (g's RMS} 
- 20 - 400 0.05 — . 
400 - 2000 0.12 14.5 
a 
a a og 
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: . | 
b. Non-recoverable systems weighing 75 lbs. or less - 


. Overall | 
5 Acceleration 
Frequency Range (cps) Density (g /eps) , (g's RMS) 
20 - 400 — 0.05 . 
400 - 200u 0.12 14.5 


» 


c. Recoverable svstems weighing from 76 lbs. to 


250 lbs. 


Overall ; 
Acceleration * 


2 ; 
Frequency Range (cps) Density (g /cps) (g's RMS) >. 


029 - 490 0.05 


490 - 2000 0.12 14,5 


d. Non-recoverable systems weighing from 76 lbs. 


to 250 lbs. ; > et fe 248 
: ‘Overall =. a8 
2 Acceleration 
———= es oe 1 ‘ 
20 - 400 0.05 2g 
400 - 2000 0.12 14S 


4.1.2.2 


. 


4.1.2.3 


e. Recoverable systems weighing more than 250 lbs. 


No requirement. 


f. Non-recoverable systems weighing more than 250 lbs. 


NO requirement 


Str dures Wibrat:on 

a. Recoverable Structures — 
No requirement 

hb. Non-recoverable structures 


No requirement 


Components and Minor Subassembly Vibration 
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fh. Recoverable Components 
Overall 


Acceleration 4 


Frequency Range (eps) Density (g°/cps) es (g's RMS) . 


20-400 0,05 a ot Ce 


400 - 2000 0.18 °— 17.5 
b. Non-recoverable Components. 
4 Overall 
2 Acceleration 
Frequency Range (cps) Density (g /cps) (g's RMS; 
20 - 400- 0.05 
400 - 2000 - 0,18 17.5 


4.2 Acceleration Testing 
| a. The eqaipment shall be secured to the test fixture by its mounting 
points. The equipment shall then be subjected to specified values of 
acceleration, in each direction along each of the indicated axes for a period 
of 10 minutes unless otherwise specified. 

b. The equipment shall be loaded and operated in accordance with the 
applicable qualification specification. 

c. The acceleration forces shall be appheda OF Tne SHeCMinens. 

d. No combination of radial and tangential forces shall exceed specified 
levels. = | 

e. Equivalent static load testing may be substituted for dynamic 
acceleration if the combined effect of acceleration and dynamic loading is — 
taken into account. 

4.2.1 System Acceleration* 


a. Recoverable S stems weighing 250 lbs. or less 


Longitudinal Axis (+ indicates ascent) 


Level (g's) - Direction 
. 165.0 .-._° af + an ck oo" 

Sige ie 2 : at. a a oe 

La.eral Axes Pee (Not to be 

a ee Fae ~, performed 
* Level (y's) : . Direction concurrently) 
6.0 ; - - % 

Mele? (Beat, we : 15. 


* Systems weigning over 250 Ibs. may: be tested by static load. 


Se ee Pam ceeds Viewdt Vande chad sn Psen £27 1. 
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b. Non-Recoverable system weighing 250 lbs. or less 
Longitudinal Axis 


Level (g's) . Direction 
iio. = + 
Lateral Akes ; j 
Level (g's) ‘ Direction 
220." ps. 2 4 


4.2.2 Structures Acceleration 


a. Recoverable Structures 


Longitudinal Axis 








Level (g's) ‘ Direction 
22.0 . +! : 
Lateral Axes 
Level (g's) ; Direction 
8.0. es 
b. Non-Recoverable Structures : "a eu ON 
Longitudinal Axis = | s 
Level (g's) Direction ar 
: 15.0 Plus only, 
Lateral Axes fos 
Level (g's) Direction °° ie 
2.5 Se cd 
"4.2.8 Component Acceleration : 
a. Recoverable Components . - 
_ = "All Axes ce eee ay 
Level (g's) . "Direction FS 
. 22 a. to . fs 
: Lateral Axes ee <% : oe 
- Level (g's) Direction *.- a * 2 
6.0 ; ad (component 
~: orientation ts:? ":” 
7 : qestabllabed): “= 





me: 
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. b. Non-Recoverabie Components 


All Axes 
Level (g's) Direction 
- 15 ie 
. Lateral Axes- 
Level (g's) Direction 
2.5 as (lf com: onent orientation 


is ercab‘ished) 


4.3 Load Application as a Substitute for Dynamic Acceleration Testing 


4.3.1 Recoverable and Non-recoverat le Structure Load Testing 


Tests shall be conducted to limit and ultimate loads. The load 


level at both limit and ultimate load shall be held from 5 to 10 


seconds. The test may be conducted in e:ther of two methods: 


a. Incremental Loading: Up to limit load, the test loading 


shall be applied in incremerts of not more than 10% of 
iimit load. After application of 100% limit lead, all loads 


shall be reduced to zero. The specimen and data shall be 


carefully examined and any evidence of yielding documented 


and evaluated prior to corfinuing tests. The test load 


increments from limit to ultimate load shall not exceed 5% 


of limit load. The load shall be applied for a maximum of 


19 seconds at each load increment. 


° 


b. Continuous Loading: Up to limit load, the test loading shall 


be applied at a constant rate of 2% of limit load per second. 


After application of 100% limit load, all loads shall be reduced 


to zero. The specimen and data shall be carefully examined 


and any evidence of yielding documented and evaluated prior 


to Sontinnine tests. The test load to-ultimate load shall be 


applied at a constant rate of 2% of limit load per second, 
4.4 Thermal Altitude Testing 


- The equipment shall be loaded, instrumented, and operated as 


- specified in the applicable detail qualification test specification during all 


phases of testing. 


\ 


\ 


A, -: 7 5 . . 
————— ee misagion of tne vuyload. 
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4. 4. 1 System Orbital Simulation 

The complete payload system shall be subjected to an orbitdl 
simulation in which dynamic thermal programming shali reproduce 
the effects of various ordit solar incidence angles (Beta) at vacuams 
equivalent to those found in typical orbits. Temperature and pressure 
at all critical areas, both internal and external, shall be measured. 
Payload external surface patterns shall be correct for the orbits 
veing Simulated. Ii contingencies make this impossible, the thermal 
programming shall be cdjusted to compensate for such lack of 
patterns . 

All payload thermal masses such as parachutes and retro 
rockets shall be installed or simulated. 


‘The payload shall be in orbital configuration. 


- 


a, After installation of the payload in the thermal altitude : * 


chamber, an interval vacuum, of at least 10°* mm Hg shall 
be achieved. During pump-down, all equipmert nermally 
operated during ascent and injection shall be giiergized: 

b. The duration of the test ehall equal the maximum planned 


. ¢. During the course of the test, orbital solar incidence angles 
4 


of 0°, + 40°, +70°, shall be programmed, 


d. The system shall be operated in all modes 48 species in 
the applicable detail qualification specificatio: 

e. At the conclusion of the programmed therma: test? the 
entire payload temperattte shall be stabilized st 50°F and 
the system operated continuously for its maximum design 

continuous,duty cycle period. ) 

f. The test specified in paragraph e: shall be repeated with the 
payload temperature stabilized at 90°F. 

g- The chamber shall be returned to room ambient conditions 


(Para. 5.1) and tests made as specified in the-detail specification. 
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454.2 Non-Recoverable System Thermel Altitude Testing 


& , These tests shall apply to ‘systems subsidiary to the complete 
payload. = 
a. After the system is installed in tne chamber, a vacuum of at 
y * jeast'10 mm Hg shall be achieved. The temperature of the 
system shall be stabilized at 105°F. , 
b. The system shall be operated continuously for its maximum 
design duty cycle period. (See Note 1, para. 444.4 4.) 
c. The temperature shall be elevated to 110° and the system 
: soaked non-operating for 8 hours. . 
d. The equipment shall be returned to ambient conditions 
(See Para. 5.0) and tests performed ag specified in the 
detail qualification specification (See Para. 1.3). / 
ns 2 -e. The test shall be repeated using a temperature of 35°F 
for the operational test of Para. 4.4.2 b. and 20°F for 
the non-operational test of Para. 4.4.2 ¢.- 
@ ; 4.4,2 Reccverable System Thermal Altituje Testing 
The tests specified in Para. 4.4.2 shali be performed with 
tne following exceptions. 
a. The high-temperature operationa. test shall be performed 
at 105°F (Para. 4.4.2 a and b) a 
b. The hign-temperature non-opcrational test snall be performed 
at 110°F (Para. 4.4.2) ® 
c. The low-temperature operational tes shall be performed at 
30°F. (Para. 4.4.2 e) 
d. The lon em beseture nonopessions test shall be performed 
at O°F, (Para. 4.4. 2 e) 


+.4.4 Non-recoverabje Components Thermal Altitude testing ; } 


a. After installation of the component in the thermal altitude 
3 


=m y 


chamber, a vacuum of at least 10 © mm Hg shall be schieved 
in 180 seconds. During this period, the maximum pressure 
® reduction rate shall be 15 mm Hg per second for a nfaximum 


period of 30 seconds. Pressure reduftion shall continue until 


° 
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-5 : ‘ 
a pressure of 10 mm Hg or less is achieved. 
b. Temperature .change shall be started at approximately 
the same time as evacuation. - 


Jue .0 
ec. The temperature of the compo.ent stabilized sat 125 F.: 


‘d. The component shell be operiting normally during evacuation 


and iemperature change. ‘Ascent equipment shall be de-energized 
when io mm Hg pressure level has been reached. Orbital 
equipment snall be soaked inoperative for 4 hours and operated 
for 1.25 times the orbital mission duty cycle. (See Note 1) 

Notre 1: For duty cycles longer t than lL hr., operation periods for 
eech test snall ve 59% of the time specified. 

e. The chamber shall ve returned to room canditions and the 
equipment: shall be tested accérding to eppitcas e component 
specifications. : 

f. The tests specified in Para. 4.4.4a- 4.4.4 e > shall be re- - 
performed, with the exception that the temperature shall be 0 OF : 


SRV Component Thermal Altitude Testing 
4.4.5.1 The component shall be placed in the tea chambder —- — 


and the pressure reduced to 19°79 mm Hg or iower. While 
. 4 


maintaining the reduced pressure, the temperature shall be 


cycled as foliows: . . 
Cycle Temperature . Time 
1 125°F “10 days 
2 0° wv’ 4 days 


At the end of the first cycle, while at 128°F and 10°? mm Hg 


or lewer, the coimporent shall de subiected to aperformance .-— 
@e ’ 


- 
‘ 


teyy in accordance with the requirements of the applicatie . 
component specification. 

At the end of the second etle. while at O°F and 107° 
mm Hg or lower; the component shall be subjected to a perfor- 
mance test in accordance with the requirements of the applicable, 


component specification. 
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@ . ,. 4.4.&° Recoverable and Non-Recoverable Svstem and Component 


Leakage Testing 


e The container shall be purged with helium and then charged :o 


wo the required pressure vefore oeing sealed. The secled container shai) 
then be placed in a suitable pigne tacts test cramoer and ele. vatec 
to its maxinium opefating temperature. Tne cnamoer stall then ve 


evacuated to 1) os tum Hg as quickly es ‘pussipie. A suitaole helium 
> leakage detector shall be used for measurements. For containers 
.with equipment that m:ust be operational fur more than a one-da, 
period in orbit, tne test chamoer snall be maintained cseloxr io om 
“He for a minimum of 4 hours. The test item: snail be maintained at its 
maximum snecified operating tusineretce during this 4-nour oeriod, 
The maxirnum allowable leanage rate chull ce predicated on the 
maximuin stand time of the unit being tested. ‘ 
5 Shock Testing ©. im 
@ . a. The equipment shell be operated pr:or and subsequent to the 
‘ following shock tests, and a performance record shall be made in 
accordance with the applicanle quglification specification. Equipmeat 
Shall be operative in test if it is operative during the launch cr recovery 
. phases of the mission. Snocks shall ve applied thru the norrzal mounting 
points of the equipmen st in each direction along 3 mutually perpendicular 
2 axes. The shock wave form ide ascent shall approximaie a nalf sine 
wave with a duratién of 6 ms. The magnitude of the shock shall, be’ 
measured at the interface of the equipment and tne test fixture. 
Induced secondary accelerations shall be measured along the iwo trans- 
verse axes. 

Asa test goal, the deceleration rate shall be no greater than 
one-half the initial input accelerattean when the velocity ig maximum at 
the end of the input shock. 

_ >. Tests shall be performed on a at susceptible to pyrotechnic 


@ .: shock environments. The test shall be cfpable of providing a pyrotechnic 


“ © “1 oS an a 
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environment.that simulates payload pyrotechnic events. The 
® environment shall originate from the detonation of pyrotechnic devices 
equivalent in a manner to that found in the payload. 7 


- 


4.5.1 Systems Shock Testing 
4 


. 


.5.1.1 Recoverable System Weighing 75 lbs. a less 
Longitudinal Axis 
Level (g's) Duration (ms) Number (each) 
20 6 | 3 
Lateral Axes 
Level (g's) Duration (ms) Number (each) 
6 5 (3 es 


4.5.1.2  Non-Recoverable Systems weighing 75 lbs. or less 


Longitudinal Axis ; 
Level (g's) Duration (ms) Number (each) 


‘ 29 § 3 
Lateral.Axes 
@ Level (g's) Duration (ms) ‘Number (each) 
5. 6 3 


-4.5.1.3  Recoverable Systems Weighing % lbs. to 250 lbs. 


Longitudinal Axis 
Level (g's) Duration (ms) Number (each) 
20 " 6 . 3 
: Lateral Axes . 
Level (g's) Duration (ms) Number (each) 
5 6 3 “ 
rae 1.4 Non-Recoverable Systems Weighing 76 lbs. to 250 lbs. 


Longitudinal Axis 
Level (g's) Duration (ms) Number (each) 
14 6 3 


Lateral Axes 


@ Level (g's) Duration (ms) Number (each) 
5 6 _ 8 : 
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~ 4.5.1.5 Recoverabie Systems Weighing over 250 lbs. 
& : .. Longitudinal Axis 
* Level (g's) Duration (m3) Number (each) 
* 45 6 3 
Level (g's) Duration (ms) Number (each). 
5 ts) 3 
4.5.1.6 Non-recoverable System Weighing over 250 be. 


No requirement 


eres ° “4.5.1.7 SRV System Launch. Configuration 


Longitudinal Axis ae 
. Level (g's) Duratior (ms) Number (each) 
20 6 3 
Lateral Axes 
Level (z's) Duration (ms) Number (each) 
: 4 6 3 
@ '4.5,2 Structures Shock Testing 


4.5.2.1 Recoverable Structure 
Longitudinal Axis 
Level (g's) Duration (ms) Number (eech) 
25 8 3 
Level (g's) Duration (ms) Number (each) 
~ 6 8 3 
4,598.2 Non-recoverable Structure 
No requirement gv Ne 


4.5.3 Component Shock Testing " 


4.5.3.1 Recoverable Components 


All Axes i. 
Level (g'#) Duration (ms) Number (each) 
35 8. a 


es 4.5.3.2 Noen-recoverable Components 
Level (g's) Duration (ms ) Nurnber (each) 
20 , oe = 3 





, 
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4.5.4 Pyrotechnic Shock Testis 
@ ue a Due to the diffieulty of specifying pyrotechnic loads, pyro- 
technic shock tests shall consist of the firing of actual pyrotechnic 
devices with the equipment in design configuration. Special pyro- 
technic devices producing an average of 1.25 times normal load shall 
be used. 
, 4.5.4.1 Payload System Complete Pyrotechnic Shock Testing 
: a. Pyrotechnic devices as specified in Para. 4.6.2 ~ 
shall be fired in payload system complete con- 
figuration for a total of three shocks. 


4.5.4.2 Structures Pyrotechnic Shock Testing — 
No requirement 


°4.5.4.3 Component Pyrotechnic Shock Testing 


No requirement 


a? 


4.6 Payload System Complete Acceptance Testing 
& 4.6.1 Vibration 
A low-level vibration environment shall be imposed during 
the acceptance testing of all systems. The specified vibration may 
wee be utilized for the purpose of detecting possible manufacturing and 
Ff assembly defects, such as loose fasteners and cold salder joints. 
This test will not retiect the qualification environment. The equip- 
ment should be operating during testing if operative during launch*®, 
and as many functional checks may be performed as required in the 
detail acceptance specification. Either random or s‘ausoidal 
vitgation should be imposed along the longitudinal axis as follows: 
7 a. Random Vibration: The system shall be subjected to 
random vibration for a period of 2 minutes at the following 


levels: Overall 
i Acceleration 
Frequency Range (cps) Density (g” / cps) i aM} 
20 - 400 0.025 
& 400 - 2000 0.09 13.0 
- . 
A ie ee 2 





* Pyrotechnics and other one-shot devices excluded. 


4.6.2 


b. Sinusoidal Vibration: The system shall be subjected to 


T3-6-902A 


a single sweep of sinusoidal vibration. A sweep rate 
equivalent to 30 seconds per octave shall pe employed. 
The time for a Single sweep from 15 to 2000 cps will be 
approximately 3.5 minutes. : 

15 - 400 cps 1 g zero-to-peak acceleration 

400 - 2000 cps 2.5 g zero-to-peak acceleration 
System resonant responses shall be limited to two times the 
input acceleration. 


Thermal Altitude 


¢ 


An acceptance thermal altitude test to be performed on the 


system shall simulate the thermal vacuum conditions to which the 


system is expected to operate. 


Note: 


Flight thermal shields shall not be used in altitude testing. 


The chamber walls shall be programmed between minus 


120°F and plus 230° F in a thermal] simulation of a 73° orbit. The 


-5 


chamber pressure shall be cnaimtthe dat 10 ~ mm Hg. 


Thermal gradients shall not be programmed. se 


5.0 TOLERANCES AND CONDITIONS (Unless otherwise specified}-: - g 


5.1 


Atmospheric Conditions (Ambient) 


a. Temperature: : 60°F - 95°F 
ns 
b. Pressure: — 710 - 810 mm Hg 
¢C. Relative Humidity: Not mere than 50% 
Tolerances 
a. Temberature (PF): Bs 5°F or 3%, whichever is 
sks greater 
b. Barometric Pressure + 5% 
Relative Humidity: 5% of Ri 
Vibration Amplitude (g or __ ; 
inches), sinusoidal and random: + 10% . 
e. Vibration Frequency (cycles): + 2% or 1 cycle, whichever 
: is greater 
f. Shock (g or sec) Ascent and . 
- Recovery : + 10% 
; 25 
ame RO OF » 3 oe a 
A Rs bea ar go Ss § ae 2 


@ 
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g. Acceleration (g): + 5% (at ref. point) 
h. Regulated 24 VDC (positive): « - +27.85 VDC to +28.9 VDC 
i. Unregulated 25 VDC: +21.5 VDC to +29.5 VDC 
k. 115V,400-cycle VAC: 113.7 - 1177-3 VAC 


(1-Phase or 3-Phase) . 


1. 115V, 400-cycle frequency may vary between 399.996 and 
400.004 cps : 


RECORDING AND REPORTING REQUIREMENTS 


6.1 Performance Records 


7 


The equipment shall be operated under the conditions of 5.1 and 


a record made of all data necessary to determine compliance with 
qualification requirements in detail equipment specifications prior to 
conducting any of the tests specified herein. A comparison shall be 
made between data obtained under 5.1 and those obtained during and 
after testing. This comparison shall determine campliance with 
criteria for qualification. Variations from performance requirements — 
shall be within limits acceptable to tiie Contractor, but shall not be 

in conflict with the contractual agreements Seiween the Procuring wae 
Agency and the Contractor. : 

6.1.1 Detailed log books, test data, failure data, calibrations, 

and supporting analyses shall be provided in documented form 
accompanying the deliverable hardware. After acceptance, the 

payload equipment and SRV's shall be provided as government- furnished 
equipment (GFE) to the payload contractor for integratton into the 
payload section of the satellite vehicle. Assembly of the integrated 
payload shall be in accordance with the. requirements of the payload 
specification, including all applicable interiace requirements. The 
payload section of the satellite vehicle shall then be acceptance 
tested as a complete unit, ani offered for delivery to the procuring 


i 88 
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agency. Specifications, test plans, and procecures shall ve 

subject to review and approval by the procuring agency. A/P 

will agree to Having ail test data, calibrations, etc., accompany 

the delivered hardware to‘the procuring agency. Tre pavload 

test philosophy shall be documented in a teet matrix by the 

Bayload contractor: Tle test matrix shall minimize unnecessary 

redundant testing, disassembly and handling of the payload section 

compenents at the factory areas and at the launch base. The test 

matrix shall provide the basis for approval modifications to imple- 

ment changes to optimize the payload test plan. 
6.2 Failure During Test 

The test shall be stopped if a part or component fails during testing. 
No replacement, adjustment, maintenance, or repairs are authorized 
during tests. This requirement does not prevent the replacement or 
adjustment of equipment that has exceeded its design operating life 
during tests; provided that after such replacement the equipment is then 
given as many tests as are necessary to assure its proper operation. A 
complete record of any exception taken to tiis requirement shall be 
included in the test report. 
6.3 Test Reports 

. Prepanation of test reporis shall be the responsibility of the testing 
ageucy. Each report shall document the test arrangement and test 
conditions in detail. The description shall include sufficient detail so. 
that the test can be repeated independently of other information sources. ‘ 
Photographs of the test arrangement shall be included. The report shall 
contain a record of all measurements and observations, including laboratory 
ambient conditions. The sequence of testing shall be recorded. Degrada- . 
tion of equipment performance during testing shall be recorded even 
though still within tolerance limits at the conclusion of testing. Any 
failures experienced during testing shall be reported together with action --- 
taken to correct the efficiency. — 
6.4 Test Facilities. 


The test facilities and apparatus used in conducting the.environmental 
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(esis shell be capable of producing and maintaining the test conditions 
required. ‘ 

6.4.1 Volume 

The volume of the test facilities shall be such that the 

bulk of the equipment under test shall not interfere with the 

generation and maintenance of test conditions. 

6.4.2 Heat Source 

The heat source of the test facilities shall be so located that 

intense radiant heat shall not fall directly on the equipmem under 

test, except where application of radiant heat is a test requirement. 
6.5 Measurement 

All measurements shall be made with laboratory instruments whose 
accuracy has been certified. The accuracy of these instruments should be 
such that their tolerances are better than 0.1 times those tolerances 
soecitied inS. 2. 
6.6 -Equipment Operation 

Equipment shall be operated during testing if this eq=.>ment will 
also be operated under similar environmental conditions ia ith actual 
application. : ; i 
6.7 Controlled Environmental Equipment 

> Controlled-environment equipment shéll be subjected to the 

environmental tests while installed in its associated container, when 
applicable. | = 
6:8 Sequence of Tests . a : 

The environmental tests shall be conducted in the order specified 


in the applicable detail equipment specification. 
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ELECTRICAL INTERFACE SPECIFICATION 
FOR THE 


"J-3" /CONSTANT ROTATOR SYSTEM 
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1.0 SCOPE 


This document shall define the electrical interface between the "J-3" 

system as described in T3-5-016 Requirement Specification - J3 

Configuration, and the Constant Rotator system as described in Caraera 
_ Design Control Specification DCS-397-1, latest revision. 


Bite § 2.0 APPLICABLE DOCUMENTS 


The following documents shall form a part of this specification to the 
extent specified herein. In the event of conflict, this specification 
shall prevail. 


' 2.1 LMSC Documents: 


_, - LMSC 447969B - Specification for Electromagnetic Interference 
= Control Requirement and Electrical Interface far Agena systems. 


3.0 REQUIREMENTS 
3.1: Electrical Interface Connectors 


i _ 1. The "J-3'' system will interface electrically with the Constant 
. Rotator (C.R.) system through thirteen (13) connectors. The LMSC 
¢ ’ half of each connector is defined below. The C.R. shall 
. provide a compatible mating connector in each instance, which 
_ shall be-physically located per T33-100, -101, -102 interface drawing. 
Connectors with aluminum shells and gold iridite finish will be 


‘ce on _. |: used wherever possible. 
ma ? 3.2 Connector Description and Pin Assignments 
aalte : : 3.2.1 Command Connector o .8 
a. ae 2 eee ' P1001 (PTO6SE-16-26S-011) 
7 ye : Py ie a 
ca ees ; 5 
a re A. Exposure Control No, 1 
et ee B Exposure Control No. 2 
Car z C. - Exposure Control No: 3 ; 
oe ¥ .D Exposure Control No. 4 «. 
sets . e 
“ad - 





. 
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. 
Z 
° 
ad 
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. 3.2.2 Power Connector 
: P1002 (PTO6SE-20-18S-011) 
A Unregulated Return #1 
B 4C Shield Tie 
“CC Unregulated Return #1 
D Spare 
. E Unregulated Return #2 
F Spare : 
G Unregulated Return os 
H . 4C.Returo 
J AG. Shield Tie 
K 8G Return 
L LS NAC 400 CPS = 
M 


. 


V/H Control Voltage 


V/#8 Control Return 
V/H Control Voltage 
V/H Control Return 


Na. } Filter Control Back-up 


Orbit Mode Signal 
Orbit Mode Signal 
Relay Reset 
Relay Reset 


No. 1 Operate Command 
No. 1 Operate Command 
A to B Transfer Command 
4A to B Transfer Command 
No. 2 Operate Command 
No. 2 Operate Command 


V/H Shield Tie 
V/H Shield Tie 
Fail-Safe No. 1 
Fail-Safe No. 2 


No. 3 Filter Control Back-up 
No. .-§ Slit Width Fail Safe 
No. 2 Slit Width Fail Safe 


as the shield tle 


G and H ire a twisted shielded pair with X 


as the shield tie 


+24VDC Unregulated #i7_ 





:' EB and F are a twisted shielded pair with W. 
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NO. 





oe, N > +24 VDC Unregulated #1 

& ree P +24 VDC Unregulated #2 
R +24 VDC Unregulated #2 
s 


115 VAC 490 CPS 


Note: A and M ar ted unshielded pair 
C and N are twisted unshielded pair 
. 'E and P are twisted unshielded pair 
: G and R are twisted unshielded pair 
H oand S are twisted shielded pair with J as shield tie 
er K and L are twisted shielded pair with B as shield tle 
3.2.3 T/M Connector (No. 1) 
P1004 (PTO6SE-22-55P-011) 


A °Spare 
Temp Sensor #1 
Temp Sensor #2 
Temp Sensor #3 
Temp Sensor #4 
Temp Sensor #5 
Temp Sensor #6 
Temp Sensor #7 
Temp Sensor #8 anes 
+5 YDC Temp Sensor Excitation 
Temp.Sensor Return 
Temp Sensor Shield Tie 

_ Launch Mode Monitor 
Spare .... re 
Tachometer Feedback Voltage 
Servo Amp Output Voltage 
Operate Voltage 
Drive Motor Voltage 
Supply Spool Motor Voltage 4 : cust 
99/100 Clutch Command bs 
H.O. Platen Command 
H.O. Shutter Command 
Units Cycle Count. 
Tens Cycle Count 
Hundreds Cycle Count 
Thousands Cycle Count ~ . : 
Cycle Counter Excitation (+ 5- vpc) Ba Goes 
Cycle Counter Return: . tie. ‘ 
Center of Format Command Monitor : 


EA8mozgencmoymoow 


rgd 
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sis or 28% 
g Slit Width Position 
h ~~ Input H.O. Platen Position 
i Output H.O. Plgten Position 
j Position Monitor Common for Bo h, 40D): oe 
oP ile Input Film Tension Monitor‘: sng 
**m' Input Film Tension Monitor Excitation ori 
ae: Input Metering Roller Pot Excitation 
-p Input Metering Roller Pot Wiper 
q Input Film Idler Pot Excitation 
os ‘ r Input Film Idler Pot Wiper se oa 
#3 Output Film Tension Monitor ‘+: i: . ; aaa 
adel 3 Output Film Tension Monitor Excitation ; 
u—s- Output Framing Roller Pot Excitation 
y Output Framing Roller Pot Wiper 
w  Ovtput Film Idler Roller Pot Excitation 
x Output Film Idler Roller Pot Wiper fast 
y Lens Assembly Rotation Pot Excitation i a.Pe 
z Lens Assembly Rotation Pot Wiper i ee 
** AA Shuttle Position Monitori. >. 7 oa an 
** BB Shuttle Pogition Monitar Excitation fy es ee ey 
CC Pot Common for k through BB, & GG, g. . ne ee 
@ DD Filte# Bosition’Mon, . a Are a ie 
EE Spare : iy Oe oe 
FF T/M Ret. for EE ’ : ee 
GG Share. .'- 1. 7 oe 2 ils 
HH Spare Non ae Soca se Sto 


* These functions require isolation from monitoring 
circuits external to the C.R. 
** These pins reserved for functions ated 
3.2.4 T/M Connector (No. 2) fe, 2 a 
P1005 (PTO6SE-22-55PW-011) , 7 , es 





Spare 
Temp Sensor #1 
Temp Sensor #2 
Temp Sensor @3 
Temp Sensor #¢ 
Temp Sensor #5 
Temp Sensor #6 
Temp Sensor #7. 


Temp Sensor #8 7 - : 


7 


~4- 





” 





? 


* 
me rma aan oD 


' 
1 


* 
* 
Ly 


eee gees 





+§ VDC Temp Sensor Excitation 
Temp Sensor Return 

Temp Sensor Shield Tie 
Launeh Mode Monitor 

Spare. =. 22 005 45. 
Tachometer Feedback Voltage 
Servo Amp Output Veltage 
Operate Voltage 

Drive Motor Voltage 

Supply Spool Motor Voltage 
99/100 Clutch Command’ 
H.O. Platen Command 

H.O. Shutter Command 


Units Cycle Count ss 

Tens Cycle Count ef tag te 
Hundreds Cycle Count — ee 
Thousands Cycle Count : : , 


Cycle Counter Excitation (+5 ‘VbC)' 

Cycle Counter Return ‘! 9..t2-; 

Center of Format Command Monitor 

Slit Width Position ; 

Input H.O. Platen Position 

Output H.O. Platén Position ; 
Position Monitor Common for N, h,-t, B50, 
Input Film,Ténsion Menitor:. i'¢ 

Input “Fum. _Tension Mcnitor Excitation 


’ Input Meteriag Roller Pot Excitation: — 


Input Metering Rolter Pot Wiper 
Input Film Idler Pot Excitation 
Input Film Idler Pot Wiper - 
Output Film Tension Monifori .° 


' Output Film Tension Monitor Excitation 


Output Framing Roller Pot Excitation 
Output Framing Roller Pot Wiper c 
Output Film Idler Roller Pot Excitation ¢ 
Output Film Idler Roller Pot Wiper 

Lens Assembly Rotation Pot Excitation 
Lens Assembly Rotation Pot Wiper 
Shuftle Position Moniferii:ii.. . . 

Shuttle Position: Monitor Exeitation 


“Pot Common ‘for - througa BB «GG, Be 


a Moe an 


8. we cag ae 
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EE Pad Temperature Sensor 
FF Pad Temperature Sensor . 
e ; GG Spare : : . Veedh Oh 

? HH Spare ee CR 


* These functions require isoiation from monitoring 
circuits external to the C.R. 
** Pins reserved for functions listed : 
3.2.5 Take-Up (T/U) Control Connector a. *. 
_ P1003 (PTO6SE-16-26P-011) 


#2 T/U Control Voltage, Ascent Mode 
#1 T/U Control Voltage, Ascent Mode 
#1 T/U Control Voltage Return (A) 

#1 T/U Control Voltage Return (A) 

#1 T/U Control Voltage Return (B) ~ 
#2 T/U Control Voltage, C/W Mode B SRV 
#2 T/J Control Voltage Return (A) 

#2 T/U Control Voltage Return (A) 

#! .T1U Control Voltage, C/W Mode 

Spare ; 

¥2.T/U Control Voltage Return (B) 

#2.T/U Control Voltage (B) 

#2 T/U Control Voltage (B) 

#2 T/U Control Voltage Return (B) 

#1 T/U Control Voltage Return (B) 

#1 T/U Control Voltage (B) 

#1 T/U Control Voltage (A) . 

#1 T/U Control Voitage (A) — 

#1 T/U Control Voltage (B) 

#2 T/U Control’ Voltage (A) 

#2 T/U Control Voltage (A) 

Brake Release Command #1 
' Brake Release Command 42 

Anti-back up Command i 

Anti-back up Command 42 


Spare : 7 


3.2.6 Data Connector (No. 1) ; ; . 
P1006 (PTO6SE-22-55S-01 1) 


A SRV 


xo 
ow N“KXES<CHYOmYZEZOKOMOAymMoAWD 


A Spare — 
B Spare as 


; C Spare 
sd | . ee 
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Spare 2 ; 
Spare ¢ , . 
Spare 4 
Spare : és 
Spare eos | 
Spare ‘ ’ : 

Spare | 
Spare | 
Spare 

Spare “a | 
Srare : 

Spare 

Datg.3 Column Select 

Data.4 Column Select 

Data 5 Column Select 

Datae2 Column Select : : 
Data’1 Column Select ; 
Index Column Select 

200 PPS Signal Input 

No. 1 interrogate Pulse 

Bit #1 be 

Bit #2 

Bit #3 

Bit #4 

Bit #5 .. 

Bit #6 ; : : 

Bit #77 _ 

Bit #8 

Bit #9 ; . 

Bit #10 ; ; ~ fe 

Bit #11 ; 
Bit #12 

Bit #13 
Bit-#14 

Bit #isS- 
Bit #16 

Bit #17 

Bit #18 

Bit #19 
Bit #20 . 
Bit #21 =| 

Bit #22 . 

Bit- #23 

Bit #24 


me < 


a* 





at 
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AA Bit #25 ‘ 

BB Bit #26 , 

CC Bit #27 . 

DD Bit #28 * : Las 
EE Bit #29 ; Bo eg 
FF Bit #30 ? we 
GG Bit #31 > 

HH Bit #32 


Data Connector (No. 2) ; . . 
P1007 (PTO6SE-22-55S-01!) 


Spare 

Spare 

Spare 

Spare 

Spare 

Spare ; ; 

Spare ° . 5 - ; 
Spare : ~ 
Spare 
Spare ; 3 
Spare . ‘ = ; 
Spare 

Spare : = 
Spare 

Spare 

Spare 

Spare 

Spare ; 

Data 4 Column Select 

Data 1 Column Select 

Index Column Select : : 
200 PPS Signal Input - ; 
No. 2,Interrogate Rulse 

Bit #il 

Bit #2 — 7 

Bit #3. 
Bit #4 ; . 
Bit #5 : , hs 
Bit #6 6 


Bit #7 
. Bit #8 
Bit #9 
Bit #10 


eer RAN THO NKKXESCHYDYVZEZECACHONMOOWD 


: - 1 
~ 
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k Bit #11 

m Bit #12 

n Bit #13 

p Bit #14 

q Bit #15 

r Bit #16 a" . 

s Bit #17 2% , 

t Bit #18 
u Bit #19 , e 
“y -Bit #20 i 

w Bit #21 - . 

x Bit #22 

y Bit #23 

z Bit #24 ae 

AA -Bit#25 ~*~ 

BB Bit #26 

CC Bit #27 3 

DD Bit #28 sen a 

EE Bit #29 ace ie ~ Be 

FF Bit #30 

GG Bit #31 


HHy Bit Hee co yg 
as | : > os 


-Take-up Connector ("A" SRV) 
W2P8 (PTO6SE-16-26S-011)-._—- = 


Temp Sensor Monitor - 
No. 2 T/U Rotatiog Blo.:itor Excitation 
No. 1 T/U Rotation Manitor. 
‘No. 2 T/U Film Footage Monitor 
No. i T/U Control Voltage - 
Heater Power - 
No. 2 T/U Motor.Voltage Monitor 
No. 2 T/U Rotation Munitor 
No. 2 T/U Anti-Backup Control Voitage © 
No. 1 T/U Rotetion Monitor Excitation 
‘ No. | Film Footage Monitor : 
No. 1 and No. 2 Rotation Mduitors: Common 
No. 1 and No. 2 Control.Vi ttage-Return ~— ; 
No. 1 T/U Motor Voltage Monitor 
Shield Tie cee ~ 
No. land No. 2 Film Footage Pot Excitation (+5 VDC) 
Heater Power Return * ! 


A> 


es 


A * * 
AP™aUsSZSCAK 


an h 


.g- ; : = "ss 4 


v 
@ 


sve 





No. 
No. 
No. 


- No. 
- No.. 
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1 Anti- Backup Control Voltage 
2 T/U Control Voltage 
2 T/U Control Voltage 
1 T/U Control Voltage ba 7M 
. Temp’Sensor Return 
#1 T/U Control Voltage, Ascent Mode 


‘land No. 2 Film Footage Pot Return 
1 and No. .2 T/U Control Voltage Return 


#2 T/U Contro} Voltage, Ascent Mode | 


* Pins Reserved for functions listed : 3 
Take-up Connector ("B" SRV) 
W2P8 (PTO6SE-16-26S-011)- 


* 


No. 
_ No. 
No. 
No. 


* 


No. 
No. 
No. 
No. - 
No. 


Geren r ere 


* 


No. 


1 


ene 


No. 


No. 
No. 


+ 


Wx 


No. 
: No. 
‘Shield Tie 


Temp Sensor Monitor 


2 T/U Rotation Maxitor Excitation 
1 T/U Rotation Monitor:. 

2T/U ¥ilm Footage Monitor 

1 T/U Control Voltage 


a 


Heater Power. . ae 
No. 2 T/U Motor Voltage Monitor sy! 


2 T/U Rotation Blonitor—. 

2 T/U Brake Control Voltage 

1 T/U Rotation Monitor Excitation 
1 Film Footage Monitor 

1 and-No. 2 Rotation Monitc-s Common : 
land No. 2 Control Voltage Return 

1T/U Motor Voltage Monitor 


1-and No. 2 Film Footage Pot Excitation (+5 voc) 


Heater Power Return 
No. 
No. 
No. 2 T/U Control Voltage 


1 T/U Brake Control Voltage 
2 T/U Control Voltage’ 


1 T/Y Confrol Voltage 


. 


‘ Temp Sensor Return ee 
#1 T/U Lorntro) Voltage, clw Mode 


1 and No. 2 Film F ootag& Pot ‘Return 


1 and No. 2 T/U Control Voltage Return =e ore. 
#2 TIP :Coftre} Voltage, C/W Mode . © ; 


Pins Reserved for functions listed 
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3.3.10 C.R. to Supply Cassette Harness 





C.R. No. 3 J-Box 


P1008 


PTO6SE-16-26P-011 


From - 


s Wire Description 


20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
No connection 
No. connection 
No connection 
No connection. 
No coniiéction 
No connectian 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 
20 AWG Single Unshielded 


-& 


20 AWG Single Unshiselded. . 
2Q AWG Single Unshielded. 


22 AWG Single Shielded 
22 AWG Single Shielded 
22 AWG Single Shielded 
22 AWG Single Shielded 


.22 AWG Single Shielded 


20 AWG Single Unshielded 
20 AWG Single Unshielded 


20 AWG Single Unshielded 


Supply Spool 
P1099 
PT O6SE%16-26S-0]1 


To 
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LMSC shall supply an electrical harness to interconnect 
the C.R. No. 3 J-Box connector J-109& to the supply 

spool cassette connector J1009. 
wired to the listing below: 


The harness shall be 


The shields of conductors on pins V, thru Z, shall be commoned and 
returned to Pin T. 
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@ s* se 3.2.11 Intermediate Roller Monitor #1 P1010 
(PT06-SE-10-6S (SR) Nal 


A. Excitation 
B. Wiper 
Cc. Common 


3.2.12 Intermediate Roller Monitor #2 P1011 
(PT OS -SE-19-6S (SR) 


A. Excitation 
B. Wiper 
C. Common 
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. = _. , 3.3 Electrical Interface Design Requirements 
3.3.1 Electrical Power 


LMSC shall supply unregulated DC and 115 VAC, 490 CPS. 16 
power tothe C.R. system. Power shall be supplied 
continuously during a normal mission which includes pre- | 
launch and launch modes. The C.R. system, including 
take-up and supply cassettes, shall be capable of operating 
without impairment of function when supplied fromthe — 
main bus of a central system with power within the limits 

and characteristics specified in the following subsections 

and under the conditions of power utilization prescribed 

by Section 3.3.1.3. 


3.3.1.2 Power Supply Characteristics 


3.3.1.2.1 Steady-State Voltages. 


The steady-state voiiages of the centra: power supplies 
‘ : measured at distribution buses in the vehicle shall be 
C ' within the limits specified below at zero load. 


~ 43) Unregulated DC +22.0 to +29.5 volts 
(b) 400 CPS, 14 113.7 to 117.3 Vrms 


The allowable line drops from the distribution buses to 
the C.R. system power input connector is 1.0 volt DC 
and 2.0 volts rms AC with an average load (see Para. 
3.3.1.3. 2) 


3.3.1.2.2 Outpuf Impedance 


The qutput impedance of the DC power supply shall not 
exceed 0.25 ohms at.+29. 5 volts. wie 


3.3.1.2.3 Wave Form Distortion 
The total non-fundamental frequency content of the 
voltage wave form of the vehicle AC supply measured 
as distortion of the fundamental shall not exceed 5% 

for noise-free linear loads from zero to rated load 

for frequencies above the fundamental supply frequency. 


-12- 2 im 
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3 3.1.2.4 Amplitude Modulation 


Ra Ag 
re 


. 
he modulatiou sie.) nor exceed , 
7 volts p-to-p over a period of rot .ess tran | second 
- for noise-free li.ear lozec: for freqcencies beiow the 
fundamental supply freqiency These iimits shall 
not be exceeded for DC input voltages as specified in rte 
3.3.1.2.1 while the audio f:ezuenc. corcucted test NO ef) 
signal is applied as speciviec in paragraph 4.2.4.1.2 NSS eg 
of LMSC 447969B. VEN - 


3.3.1.2.5 Voltage Transients 


The dynamic regulation of the vehicle ..C supply shall 
be such that, under the worst combiaation of step 
e function changes in all input voltages within prescribed 
limits and &. load current from no load to rated load 
or vice-versa, the peak output voltage shall remain 
within +idé volts and -50 volts of 162.6 volts and shall 
recover with a time constant (63% response) of 25 
Sabi Stew milliseconds. 


sd | | 032s 208 . — 





Frequency 


The frequency of the vehicle AC supply shall be main- 
tained between 359.992 and 400.008 cps. These limits 
shall appiy for steady state conditions, under worst 
combination of s.ep function changes in al! inptt voltages 
within prescrivea limits and in load current from no > 

‘ load to rated load or vice-versa. 


; ¢ 


3.3.1,3 Load Characteristics 












3.3.1.3.1 Power Utilization | 


. Subsystems utilizing power shall be designed to give 
m required performance when supplied with fhe types of 
power having the values and tolerances of parameters 
at the power distribution buses as specified in 3.3.1.2. ~.— 


3.3.1.3.2 Power Consumption 


\ 
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, @ the take-up and supply cassettes, shall not exceed 
: ; ; . the limits listed below : 


F . a 
| DC current: 20 amps average with peaks not to exceed 
2s 25 amps during operation with starting surges 
not to exceed an additional 20 amps for aura- 
tions not to exceed 500 milliseconds. 


- AC current: - 0.5 amps average during operation 
oe . with starting surges not to exceed 
_~ Sig, : an additional 0.25 amps for durations 
, ae not to exceed 500 milliseconds 


The C.R. system power requirements shall be 

minimized when not operating. All continuous power 

requirements of the C.R. system shall be subject to © 
a review by LMSC. 


3.3.1.3.3 Load Impedance 


(a) ‘The impedance presented by the C.R. system to 
the DC power supply shall be essentially resistive, | 
S -_ and noise-free to the greatest extent possible. 


_(b) The load presented to the vehicle AC supply shall 
‘have a power factor as rear unity as practicable 
for all modes of operation and shall not present 
loads with steady-state power factors less than 0.8 
Lagging and 0.95 Leading. 


-3.3.1.4 Switched Capacitor Loads — 


. Switched capacitor loads shall have surge current limiting 
' resistors in series. 


3.3.1.5 Inductive Spike Suppression 


The use of diodes or other equally effective devices to 
suppress spikes that result from collapsing DC magnetic 
_ fields is mandatory in every case where a DC current 
that flows through an inductance is interrupted. The diode at 
or other suppression device shall be mounted as close to 
the inductance as is possible. 


1. 


y re : a . -14— 





3.3.1.7 


3.3.1.8 
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Cable and Harnessing 


Cables and harnesses for the C.R. system and those 
portions of LMSC cables and harnesses that interface, 
with the C.R. system shall be fabricated conforming 
to the applicable requirere nts. of paragraph 3.2.11.1.1, 
3.2.11. | 4 and paragraph 3.2. 6.1.4 through 3. 2.6.1.7 
of LMSC 447969B, to every extent possible. 


AF Signal Circuits 


A.F. signal circuits (0-150 KC) which require shielding 
for proper operation shall be shielded with the shield 
grounded by LMSC at the vehicle ground point only. 
Shields shall not be connected in any way which creates 
a loop having nominally zero ohms impedance. 
shall be routed through 
interface connectors. 


Grounding 


- The C.R. system shall not ground any power or signal 
* returns to chassis or structure. 
return leads; shall be groundeéd to the vehicle frame 
through the vehicle ground point (VGP) only. (See LMSC . 
sa7T2698, paragraph 3.2.8.1) 


Bonding 


The C.R. system ghall conform to the applicable portions 
of bonding requirements of paragraph $3. 2.12.1 through 

. 3.2.12.2.2 and paragraph 3.2.12.3 through 3. 2. 12.5 of 
.LMSC 447969B to every extent possible. 


The shields 
e pins provided on the various 
(See Sectior 3. 2) 


All airborne ground 
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3.4 Electrical a a Function Description 


a 4.1 Command Descriptions 
3.4.1.2 No. 1 Operate Command (P1001-P & R) 


The No. 1 Operate Command shall be +24 VDC Unregulated 
: referenced to unregulated return. It shall be continuous © 
x throughout each programmed operation. Only the No. 1 
camera and its associated supply and take-up cassettes shall 
a begin operation upon receipt of the command and shall cease 

operation at the end of the next complece cycle after the commiand 
is removed. The command length will be a minimum of 23 
seconds long with a minimum of 30 seconds between commands 
The command source shali be capable of supplying 1.0 amps. 
continuously through isolating diodes which have a 1.0 volt 
forward drop at 0.5 amps forward current. The ©.R. system - 
shall be insensitive to normal relay contact bounce present at 
the bending and trailing edge of the command. 


3.4.1.3 No. 2 Operate Command (P1001-U & V) 


The No. 2 Operate Command shall be identical to but electrically 
isolated from the No. 1 Operate Command. The No. 2 Operate 
Command shall cause only the No. 2 camera end jts associated 
supply and taxe-up cassettes to operate. 


3.4.1.4 "A" to"B" Transfer Command (P1001-S & T} 


The "A" to "B' Transfer Command shall be + 24 V unregulated 
: signal referenced to unregulated return. The -‘A'.to."B" Transfer 
, .-  -Command shall be 30 seconds long with a current capacity of 2.0 

amps. The No. 1 and No. 2 Operate Commands will be energized 

‘ for_30 seconds coincident with "A" to '"B" Transfer Command. A 
V/H control voltgge shall be supplied by LMSC thet will cause the 
No. 1 and No. 2 cameras to operate a minimum of 4 cycles in 
25 seconds. Upon receipt of the "A" to "B'' Transfer. Command the 
GO. R. system shall transfer from the "A" mode to the "B" mode. 
The C.R. system shall contain the necessary circuits and components 
.to perform this transfer operation. (The ''A" mode is that part of the 
mission when film is taken up by the cassettes in the "A" or forward 
SRV. The "B" mode'is that part of the mission when filn is taken up 
by the cassettes in the "B" or aft SRV.) 


. 





- a launch ready mode. 


_ placed in a mission ready conaition. 


HHP a aim 

ne Vite roev. 
oa =C- ; 

3.4.1.5 V/H Control Voltage (P1001-E & G) 


LMSC shall supply a V/H control voltage to the C.R. ee 
referenced to the V/H control voltage return (P1001-F & H). 
The V/H Controi voltage shall vary befween 5 volts maximur., 
and 1 volts minimum with a maximum rate of change of 

TY "=~ V_._, volts per second. 

| max min) 


2400 


The voltage source shall have an ee ee (measured 
between P1001-E & G and P1001-F & H) of@0=ohms when the 
voltage source is operating. The C.R. system input impedance 
(measured between J1001-E & G and J1001-F & H) shall be 

10+ kilo-ohms resistive or greater. The C.R. system response 
to the V/H Controt-voltage shall be repeatable within +'1%' .- 
of the -. V/H Control voltage versus cycie rate. Pins F&H, v/h voltage 
return shall be isol-.ted from the Unreguieted Heturn. " 
3.4.1.6 Relay Reset Command (P1001- -M & N) 





e 


The Relay Reset Command shall be a +24 VDC Unregulated 
commaad.referenced to unregulated return. The Relay Reset 
Command shall be a non-flight, pre-launch command of 

10 seconds or less duration and has a current capacity of 2 amps. 
Upon receipt of the command the C R. system shall be agi in 


3.4.1.7 Orbit Mode Signal . 

The Orbit Mode Signal shall be a +24 VDC unregulated signal 
referenced to unregulated return. The Orbit Mode signal shall 
be a 15 second long pulse which will indicate the end of powered 
flight. Upon the receipt of the signal the C.R. system shall be 


3.4.1.8 Fail Safe No. 1 (P1001-Y) 


The No. 1 camera system shall provide switches on each shuttle 
mechanism which shall be operated (closed to unregulated ground) 
by either shuttle in extreme overtravel condition. The switches ee 
shall be wired in parallel and when operated shall cguse the immediate re=. 
movet-aF-GSK-powef: to the No. 1 camera system. The circuits shall, : 
be used for pre-flight operations only. The circuits shall be inop-_ 
erative during a normal mission. 


3.4.1.9 Fail Safe No. 2 (P1001-Z) 


The No. 2 camera system shall provide switches ‘and circuits identical - we 
to the No. | camera. (See paragraph 3. 4.1. 8). Jit. 
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3.5 Teiemetry Signals Description 


3.5.1 All rotating idlers and rnetering roller monitors, in the 
C.R. system, shall consist of continuously rotating 
potentiometers having an electricai angie of not less 
than 550. The nominal resistance value shall be 5K SL 


* and the resistance tolerance shell be + 10% or better. 
s+ The potentiometer linearity shall be = 1.9% and the 

e. vt 2 

resolution: shall be . 1% or iess. ae oe : 


; The functions to be monitored with cpadaducers having 
hee these characteristics are as follows: 
a) Input Metering Roller 
b) Input Film Idler 
c) Output Framing Roller 
d) Output Film Idler a =a 4 
e) Lens Assembly Rotation 


‘ “hs sy 


. ‘¢ , £ . 
3.5.2 All lineur and certgin rotary action telemetry monitors 
shall generate analog outputs thet are repeatable to 
+ 1%. It is preferred to have unconditioned linear 
resistive outputs from the monitors but if the nature 
of the transducer is incompatible with this require- ” 
ment then the output shall bé Q to 5 volts DC. 


The functions to be monitored with transducers having - 
these characteristics are as follows: 


- a) Input Film Tension 
b) Output Film Tension ; 
a) Shuttle Position , ; ; a 


‘e 
Ar 
s 


>. 


: ; d) T/U Rotation . : : 
? . é jj a3 - 
E : ° 
: 4 
- x 
XV . e 
3 -™~ 
e -18- = 
* rnd, 5 = 
: # ad . » 1 te - 
2 3. yy 
o fit ’ ~ 
* : . by ad : A 


3.5.3 


3.5.6 
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Slit Width Monitor (P1004 & P1905 - g) 


ry . & 
The C.R. system shall provide a 0 to 5 volt DC signal, 
referenced to unregulated return, which will indicate 
the slit width. The monitor output shall be wired to 
P1004 and P}905-g, and shall be a potentiometer with a 


‘resistance of 5,000,ohms + 10%. Approximately four 


fifths (4/5) of the total potentiometer available excursice 
shall be utilized to cover the full range of available dits. 


. 


Input H.O, Platun Position (P1004 & P1005.- h) - 


The input H.O. platen position monitor shall be are 
configured so as to indicate the position of the input 

H.O, platen. The monitor shall consist of aform ~- . 
A contact arrangement wired so that closed contacts 
indicate that the platen is clamped and open contacts 
indicate that the platen is released. The movable 


. contact shall be wired to pin h (P1004 & P1995) and 


the stationary contact shall be wired to T/M position 
monitor common pin j (P1004 & P1005). 7 


Output H.O, Platen Position (P1004 & P1005.- i) 


The output H.O. Platen‘position monitor shall be © . 
configured so as to indicate the position of the output 

H.O, platen. The monitor shall consist of a‘form A 
contact arrangement wired so that closed contacts 

indicate that the platen is clamped and open ccntacts 
indicate that the platen is unclamped. The movable 
contact shall be wired to pin i (P1004 & P1005) and 

the stationary contact shall be wired to T/M position | 
monitor common pin j (P1004 & P1005). 


Temperature Sensor Characteristics 

: Fay ° ; 

Eagh camera subsystem shall provide eight temperature 
sensors with the following characteristics: — c 


a 


‘Nominal Resistance . 20005% + 2% ata nominal , : 
temperature between 70 F 
and 78 F. 





3. 





5.7 


Coefficient of Resistance $9%.+ 2% change in resistance 


Sw ar with a , 200°F change in temperature 
from nominal. 
: ° ° 
Operating Range . :100°F to +400 F 
Leakage Resistance Room temperature leakage 
; resistance with a 50 volt 
excitation shall-be areeres than 
* , 50 megohms 
Nominal pesistance value shall 
remain to'+ 2% when power is applied 
(10:to 50 milliwatts) and through 
resi$tance stabilization." 


? ~ 
Pawer Dissipation 


Calibration?  — A four or five t vender 

: " ealibration shall urnished 

‘with each temperature sensor. 

* The calibration shall cover the 

-. range from - 50°F to +150°F if 
possible. 


Temperature Monitoring Circuit 


Each temperature monitoring circuit shall consist of the 
temperature seasor of paragraph 3.5.6 in series witha 

1.5K chm divider resistor. The divider resistor shalrbe 

rated for 1/4 watt dissipation and the resistance tolerance 

shall be + 0.1% with a temperature coefficient of resistance 

of 100 PPM per Sagres ee less. , a 


Cycle Counter, ; ~ e rd 


The cy:zle counter shall be a mechanically actuated four 
place counter. Each decade shall furnish a single wire 
output signa: to indicate the count accumulated in that 

decade. The signal shall start at 0. Syclis fog count of 
zero and proceed in steps of 0,5 volts to a maximum of 


5.0 volts for a count of nine. The four decades shall 


be provided with isolated excitation on pin d (P1004 & P1005) 
i 
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3.5.10 


a) Servo Amp. Oukput Voltage -PinS 
- b) Operate. Voltage ee eS aT 
-c) Drive Mator Voltage Pin U 
d) Supply Spool Motor Voltage - ' Pin V 
e) 99/101 Clutch Command ' Pin Ww 
f)' H.O. Platen Command -  Pinx 
g)- H.O. Shutter Command ; Pin Y 
_ 4h) camer of Format Command . Pin f : eas 


3.5.11 


» 
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and common ee pine (PL 004 and P1005). 


Launch Mode Monitor (P1004 & P1005 - 'N) 


e 
o * 


The launch mode monitor shall be configured so as 
to indicate the launch condition of the camera system. 
The monitor shall be a form A contact arrangement 
wired so that closed contacts indicate a. laynch ready ae ee 
condition and open contacts indicate rece{pt of the : 
orbit mode signal. The movable contact shall be 
wired to pin N (P1004 & P1005) and the stationary 
contact shall be sired to T/M position monitor ¢ommon . 
pin j (P1004 & P1005). ° 

: Ce ; fit ccs Whe: 
Unconditioned Signal Monitoring oF 


a? 


he following functions shall be monitored.and the actual 
unconditioned command and operating voltages shall be 
provided'as signals to the T/M interface: 


The signals, shall be isolated from the source by means of 
emitter followers or any other high input, impedance devices. 
The output impedance of the isolation amplifiers shall be less. 
foah 509 Ohms and the sens shall be referenced to: 
unregulated return, 


Tachometer Feedback Voltage (P1004 & ‘P1005-R) 


The C.R. System shall provide a 0 to 5 volt DC signal pro-' 
portional to the Tachometer Feed back voltage and 
referenced to unregulated return: The LMSC méeaitor 
circuit shall draw a maximum of one ee when the 
telemetry system is operating. 
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3.5.12 Pad Temperature Sensor (P1005 - EE, FF) 
3 


The C.R. System shall provide a single temzerature 
sensor with the characteristics as described in 
paragraph 3.5.6, located on the C.R. structure so 

that the sensor will monitor a temperature representative 
of the C.R. system during ail pre-launch activity. The 
temperature sengor shall have one lead wired directly to 
J1005-EE and the other wired directly to J1005-FF. 


3.5.13 Film Footage Monitor (P1003) 


The C.R. System shall provide separate Film Footage 
monitors on each take-up spool. The monitors shall be 
potentiometer with maximum resistance of 5000 onms 

+ 10%. The output resistance of each potentiometer, 
roeasured between the wiper and return, shall vary from 
the minimum resistance to the maximum resistance 4s 
tHe quantity of film increases from zero to 70% pf a full 
spool. The output resistance shall then decrease to the 
minimum value as the quantity of film increases from 
70% to 115% of a full spool. A spool is defined as full 
when the film wrap diameter is coincident with the outer 
edge of the spool flange. The relationship of potentiometer 
output resistance to film quantity shall be linear within 
+2%. 
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3.6 Data Signal Description 


eo 


3.6.1 200 PPS Sig::1(P1006-Y and P1007-Y) 


The Digital Recording Ciock Generator (DRCG) shall furnish 

the C.R. system a 200 pps signal suitable to trigger a pulsing 
circuit. The 200 pps signal supplied to the C.R-system shall. 
be referenced to unregulated return and conform tothe following 
parameters: 


(a) Repetition rate 200 pulses per second 


(b) Amplituce . -19 volts - 1 voit 
(from ground to -10 valts) 


(c) Pulse Wizth 70 micro seconds, 
* +.10 micro seconds 
{at half amplitude) 


(d) Rise Time - 2 microseconds maximum, 
10% to 90% 

fF - , 

(e) Allowable Loading 2000 ohms in parallel 


with 500 pico farads 
4 


3.6.2 Interrogete Pulse (P1006-Z and P1007-2) 


- 


The C.R. system cameras shall e3ch cererate an interrogate pulse 
gated by each of their Center-of-Format pulses,and synchronized 


“with a26€. pps pulse. The interrogate pulse shail be referenced tu: 
unregulated return aad have the following parameters: 


(a) Amplitude +12 volts, +3.-1 volt 
(b) Pulse Width 5 microseconds minimum e 
(c) Rise Time "2 microseconds eatenen 
a 10% to 90% 
3.6.3 DRCG Data Bits (P1006-e tnru HH and P1007-a thru HH) ' > 


The,/C.R.+system shall provide unshielded direct wiring between 
the Data Connectors, J1006 and J1007, and the Silicon Light 
Pulser (S.L. P.) data heads. LMSC shall supply conditioned data 
signals directly to the SLP unit. The columns and rows shall be 
defined by Fairchild Spec Control Dwg. C700036 Rev. A.* 2 
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4.0 QUALITY ASSURANCE PROVISION 


Not applicable 
50 PREPARATION FOR DELIVERY 


Not applicable 
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Hike hn, EO eS 
as Sele ae a RngY. C hove 1965°- ae 
ee ev. D 25 Apr.. 1966 - 
ie + haat 
Function : a - . + Route & Destination Wire Type 
. Re. Yur ers ee ee 
_svpe c TM Return —) W2JS1-J to W2P12-4 0S 
se Tongs. 2 OO .  . W2Ptea 
Eee: Bele es WP ak 
K .. . DSSIC Takeup Control ae W2J1-P to W2P13-U 
L ' DISIC Terrain Film Footage W2J31-R to W2P224) 
_ Menitor ; 8g 
Ms Arm Signal No. 2 aoe - 4 
oN Arm Signal No. 2 Return - wrt 78) 
P. °-DSIC Takeup Control Returo: — W2Ji-v to W2P12-P = 
R. Spare ; oe 
Ss. =- Recovery System Structure Ground W2J1-S Es 
T °. «Cassette and Battery ° W2J1-T to W2P8- T 
: Heater Return «= * 7 2A1P3-— 
ATS. a ee a 2A 1P4- 
| ie No. 2 Takeup Coptrol - : . + W2J1-U.toW2Ps-wW 
Vv , No. 1 ‘Butt: *Backup Constrel *“~“.W2J1-¥ to W2P8-U « 
Ww _,No. 1 Takeup Contro} Return . W2J1-W to W2P8-N . - 
oe ae ‘ ‘ArmSignalNe,- 1 °° © 8 oo L, ae gece ee 
~¥ 24. Arm Signal No. 1 Return —- . Pee ; aa | 
~Zi : oe 1 Film Footage Monitor. (W231-Z to W2P8-L 38 
ae ., Bfect.’ * Programmer Gate Noi ito -.s Se aed! 
: bo -.+ Eject. Programmer Gate: ‘Return : 
es hrust Cone Shorting Loop a 
d., Continuity Loop Feed »  Weji-d 
ee. . Retro Temp Monitor Puss -G 1A2l1 se — 
- ft Waterseal Monitor — W2sl-ftoW2PZ- , 
g: Spare’ 7 Oe a? “W2s1-u es 
ie eae Eject. Programmer Gate No. 2 t Beas * 
i* “  . No. 2 Anti-Backup Control: _ -W2J 1-i to w2P8-3 
j No. 1 Takeup’ Comral, Se '  sW2J1-§ to W2P6s- E . 
kK, “Spare., |. . ae W2jl-k 0 © 
my, No. 2"Pakeup Contral. - + W2Ji-m to w2P8-V_ - 7" 
na. No. 2 Takeup Control, Return” . | Wes 1-0 to W2P8-b — 
.7Pp . «. Nov.L Takeup. Control(Reduced) W2ik-p to W2P8-Z 
m = Q:! ' Nps'2 Takesp Control (Reduced) | W2Ji-q toW2P8-c 
3 ps... | Battery Voltage Moaitor, 22 Pe tetas 
i i eee *, Pranefer: ignel Ne.. 20. mo ss, a se ar | 
.¥ ese Teeester Signa-No..z Return. fir a 
me i Se ~“Waterseal Activation Command No. 2 Hetarawasi-b - wk ae. Ee 
r. ae a+ Waterseal Activation Commasd Nee ele ne ee ae 
i eet , ees fae Fete AEE wl 












































< 5. See é 
o 5 ea 
“@o Pin , 
“2 . Ww DISIC Takeup Control _ : 
am: : Temp Sensor = - oa 
a 'y | DISIC Takeup Control Returo wagi- CC to W2PH 
z T/M Shield Tie oie: W2Ji-z to W2P13- 
- AA DIC Stellar Film Faotage: ~ waste -AA to W2P) 
Pact tf Mcnitor 
as BB - Beacon/T/M AGE Bower 
: _ “aadContree 
; cc Spare 
DD — Battery Heater. Beed’ 
oe “EE Continuity. Loop Return ane 
FF . Waterseal Activation Command . “2 wee, ash 
‘No. 1 ne 
GG ~~ Temp Sénsar- Return” Wa tis te: wape 
; : LA21L ei 
ae _ HH Waterseal Activation Command _ W2J1-HH 
aa 1% = ; No. 1 Retura . Me, oe 7 nal od ee 
a . 7 So3 3" = : : 7 art : . 
@ (3.2.25 items Cassette Conagctor SAS1 orpa-s -16- 26) 
- ee Sees ory - Sante 
“Pie 7 Saeunetion.__. Sees 
A. “‘Tem¥Senssr Monitor ae 4 ee 
: B No. 2 T/U Rotation Pot Excitation oe: 
; - _ —= C° No. 1 T/U Rotation Pot Wipes *— 2. = 0° 
D. No. 2T/U Film Footage. mroatter be Sat oe 
'E No. 1 T/U Control Pe GD ae ad ie State ee 
= FEF. Heater Power . ; a ae a oe 
‘G No. 2 T/U Motor Veltage_ Monitor: Oe gpd Lee of 
: H No. 2 T/U Rotation. Pot Wiper | peers: 
“J ‘No. 2 T/U Anti-Backup Control .-. 8 
K _ No. 1 T/U Rotation Pot Excitation ee ee 
ea L ootage Monitor." .. eee eek 
° M No. 1 and No. .2 Rotation Pots Common: a a 
N— . No. 1 and.b6. 2 Control Return. . re 
ae? P ‘No iT/v Motor Voltage Monitor. : 
R Shield Tie: ~"-", Sot Tobe ok 
oe, tia 7 S- No. land Ne. 2 Fila Péviage P Pot a eal % 
ol - TT - Heater Power petite se 
Peg 
ay eee 























6 30 Mov. 1965-2: 
‘Rev. D 25 Apr. 19660 
Destination _ Wire Type - 


& i = 


os an : : ' N- 
. No. 1 Anti-Backup Centrol ves MA) S 
' No. 2 T/U Control (1) a4 
_, No, 2 T/U Control ben (i). = ys 
. No. 1 T/U Control . (1). aie 
> Temp Senser.Return .q) . 
: No..1 Takeup.Control (asauceal ; (1) . 
No.. 1 and No. 2 Film ‘Footage Pot Return = (1) 5: 
No. LandNo. 2T/U Control Return © (1). 
- . No..2 Takeup. Control (Reduced) « (1) ¢ : 


( 1) Reference Paragraph 3. 2.1 °°: : 
(2) ‘Recovery eyntee AGE Connector 


a e 
‘ Cn eee’ yo. ies 


‘3. 2.3. DISIC Cassette Connector (PTO2SE-14-19P) 


Pin Function = . _ Destination wire Type | 





A , Torque: stor: Reverse Voltage -* (2) | 
a Bo “Torque Motor Reverse Return Pa ate (2) 
-C , “* Stellar Rotation Pot Excitation : Ca (2). “e 
D ... Stellar Rotation Pot Wiper : —_ _(2) 
- E: . : Terrain Rotation Pot Excitation , (2) 
4 F- — Terrain Rotation Pot Wiper 2 Cee (2). ° 
-G Shield Tie ae ee 
H Stellar Film Footage Pot Monitor x os ee (1) 3 
“J” -- Terrain Film Footage Pot Monitor :. = * (1) Ay See eee 
Ko Film Footage Pots Excitation. : 72 (1) os 5) aa 
-L. Film Footage Pots Return x. (1) a 
M~ Rotation Pots Common buh . (2) 2 
N Spare Sine -“:¢ : 7 ag _ ry ee ae 
:P.: Takeup.Control Return Se al Pe, (i. See 
K Takeup Control Return | ee Sea © 9) oe eae ae 
S$ -Anti-Backup Control = -- ¥ : (1) eee 
: TT. Spare . bee <7 oe “e 
: Uo Takeup Control | oy Gp oe ae 
. a Takeup’ Control | se + Oe Gb: foe fee Oe 
“ay Reference Paragraph 3 2. . Pe haa 


1 
(2) Reference Paragraph 3 as 6 



















. c ' 9.2.4 4At Telemeter Connector 4A131 1 (eroT- -18-32P) Oates with WaPS, | i 
PTOG6P-18- $28). PS ‘ 


e . af Pas 
: fs i cg . ae Te OF 


{rg 
5 


Function =. t. % . Oa Gee 





SRV Battery Na. 1 Monitor +15V DC) - OR oh. ee ee Bae 
Relay K9 Actuate iaaiote ~ Se a 
Unassigned. er: aes e, © 
T/C Battery Monitor (ay Dc) er oF 
Parachute Cover Off Monitor ee 

SRV Battery No. 2 Monitor (+15V DC) — rT a Semon tee: 
Relay K10 Actuate Monitor Py, et GR 6 at 
Beacon AGE Power Feed (+15V DC) ee oe ae 
T/C Return ; x , ; - 7 


ry L, M, N . ‘Spares . ie a soi : s _ w 


f 


- 
’ 


OUR MARMOOWD> 
he) 


Return inside 4Al Telemeter Ghccmiy. 8 will be  fumpered: 
to T with a 6 inch wire within the W2 harness) | a Pasa ctale 
Unused Despin B/W Mon/ Externally Grounded § 9°). 0 0 4.2 
Retro Rocket Breakwite Monitor .%. = *) 0, 8 ty be 
Relay K11 Monitor Return meets we! sets is 
' T/C Spin Breakwire Monitor . Sa ee 
< P28 Disconnect Monitor = | 2s Pa a 
Recovery System Structure Ground. ‘ - 

TM Test Power & Control +24V DC tape) 








oe 


6 
NeMg sad 
| 


: Relay Reset (+24V AGE Command) Sr esrae ar 
T/C Separation Switch —~ ean : Pe 
T/C Separation Switch : 4 ae se ee 
on -_ Bence & TM AGE Power & Control(+24v DC Input) 


| 
: 


vio fom 


San K11 Actuate Monitor a otk : ee a s = 
4A2 TM Battery Input (+24 DEG Se ea 
-4A2 TM Battery Return - te ager 
4A2 TM Battery Return ep tr ea ee 
_? 4A2TM eatery pat | (24 Dey Fie 


Pros 
“pam a 





By ee og }  ,.-T8-05-020 : 
oe, Se Sa Te Rev. D 25 April 1968 ee 


9.2.5 4A2 Telemetry Battery Connector (PTIH-12- 10P) (Mates with W2Ps 


7 PT06P-12-10S) 5. Beane 
“s - 8 


y 
B 


Function . — Was . vie S 


« 


+28VDC to4A1TM ~~ ee ee 
+28V DC to 4A1-T™ . . 2 ; 


oe - Continuity Loop Rig Be ae ’ ‘3 None™.. A 

cl Continuity Loop .§ |. ~ | ; None... 
Battery Return to §Ai TM Lote. er Maa 
-- : ‘Battery Return to 4A1 TM a rr ea 


7 
8 
Battery Activation Commend Input (4 ae i 
Activation Return ee 5 oe Ss 
6 a 
5 


moO nUOW> 
@ 


~ 
s 
- 


Heater Input ie a 
. Heater, Return : -. . 


Cog 
Be 


Of. éNoter—3 & K will not be wired the guph the W2 harness. and’ the function i 
.. Rot required  . 


. . is . = 
5 Sema obs 





3.2.6 Recovery System AGE ‘Connecior eroersE- 16-26P) ee 
Pin Function: ee Me ag "Destination Wire Type. te 
A: GSwitch Bypass #1(REC) = st . ral ie 

_B _ - G Switch Bypass #2 (REC) ae io oe aie ee, : ae oes 
C + * G Switch Bypass #3 (REC) feet aes a. Se ee OS ee 

'D  ~° G Switch Bypass #4 (REC) We Pa UP Be oR oer de Puget 
E* ° Battery Activation Moa. (REC) ne: eag.* ge ex 

TE —Battery Activation Mon. {REC) - m 28 7s ae 

G Spare, i tay ee Bintan Me ae 
H.: Spare. ae : 7 he : SO Na Re yt ae 
J. prsic Terrain Rotation Pot Excitation’. ‘". - W2Pi2-£ ii Sa ae 
K Spare ; NL Sg ; one ise. 
Be 


No. 1T/U Rotation Monitor - 0 SWEPB-C. 8 es eee 




















23-05-020 
5 C.- 30k 
Rev D 25.4 


o 
fy 


Function &. Saat os 


eo 
M No. 2 T/U Rotation Monitor Seat 
‘N No. 1 T/U Rotation Monitor Excitation ae 
P Spare a? 
R_ . Torque Motor Reverse Voltage (DISIC) ares 
a S Torque Motor Reverse Return (DIC) | ae 
T No. 2 T/U Motor Voltage Monitor - —-——  } .:: 
U__‘ Terrain Rotation Pot Wiper (DISIC) .° ow 
V External Pewer Batt —#1 (REC). ee ee 
2 W External Power Batt. #2 (REC) ng oe 
X Rotation Pots Common (DISIC) me ee |.  W2Pi2-M- 
“Y¥ ° Stellar Rotation Pot Excitation (DISIC) W2P12- C_. 
Z No. 2 T/U Rotation Monitor Excitation | " - . W2P8-B° 
a No. 1 and No. 2 T/U Rotation Monitor Common = WePs-M 
b _No. 1 T/U Motor Voltage Monitor a ee oY W2P8-P.: 
; Stellar Ro otation Pot Wiper (DISIC) oa -W2P12-1 
1,2 - Twisted. Triade unshielded 5 - Twisted. Baad air. Ces 


3 - Single shielded . _—_ a re. 
4- ‘Twisted shielded pair. Byte 


° 











27 3B Electrical Interface 2 Desig npicooet hms = oe 
@ - on 3.3.1 Electrical Power - Es lies 


LMSC shall supply anregitatea pe power to the ‘SRV tor ‘au 
signals and heater requirements. The power source-shall be the 
main bus and the pyrotechnic bus of a central system aud the row 
shall have the characteristics pectic’ below. et ieee 


3.3.1.2 DC. Power Supply Characteristics a = 


3.3.1. 2: 1 "Steady State Voltages ~ 







vehicle under zero load condition, ‘of + 
The allowable | line drop from the mala u 
* interface is 1. 0 volt DC with an average. load 


0 d to | 29. S-valts. 















dak ee Bais 
he , 1 oe = 7 * a 
Be : a ‘ 7 i Tey, ‘4 ¢ 
4 uh 
are? aa . . ee “i | 
7 i ’ dow 
e& p oe af : 
Im me re ; 
a o> . ; 
g 2m TD ati. ; - 
ro a ka Pee ey a “ye 
Be ae Waa . 
“ ~ oy Y 
™ $6 ug 
. naw ow. oe 
. 
aw > g a : 
ao 0 : 5° ee aoe 
23 Lion ap Sas 
"OD ous ; 
yd pe ab . Z 
(a 8 . ~—; paw sy 
«8S 2 o hy ry Ps 
c> + 
na be 4 
$(6 2 ‘e Le] 
3 te - : © te 
bos - “ G38e@ ° - 
aoa o 2 eek 
<3 Q 22 ; . 
£ Q. ) ; = oo -¢ Mea 
° oy ‘© = . 
we i] : Ags ' te 
oS g. oO ae & : 
eo 3° , , o” r pw) 
2 TW PO Se Qo nas 
Boe 8S 83 
— rs ” 
_ 3 Pe oe af. 
om RRZ 63 2: Wee 
“a ogas, .§ 5 page. 
: “gg : § aa. is be = ae gare ’ 
Beige) 6 g°a igs | 
3 6 SIX SB cw OF . 
6 sat gh Fey. 
Bo co G9 aun. 
@O52. 2 ~fe-—95 
os : § . ~0 ee 
2. gla” 7 a 2geg 
a . 9° 8 ge oe Be S 
- 69.8 £, ee es a. 
lets, ae 32 ot ak B 
- “0 op” 7 ma te 4 Q. ; 
7. Siw oe, os ABS & os 
¢ 


‘Limits listed in paragraph 3. 4 Electrical Interface Function see 
Desgription where applicable. ° mo: < 


o 


"$53.1. 4 Pyrotechnic Circuit Shielding z 


All circuits carrying pyrotechnic power from the battery bus to the. 

individual squibs shall be in continuously shielded twisted peir. ‘The*-2 
SRV shall-return the shields of the pyectecunts signals to the seas ae 
structure ground.—— “ie 


3. 3. 1.5 Grounding 


technic power. . - The exception to this requirement shall be the sek 
Reset command. 


ee 
we 


LMSC shall supply a4 minimum all fire current te" ‘all 
fired at a giventime. The required currents shall be base 
nominal] squib bridgewire resistances. . 


3.4.1 Command Descriptions 
3.4.1.3 ‘Relay Reset Command (P28- o8 


The Relay Reset Command shall be a 1 +24 vpc s unbégaieset 
referenced to LMSC unregplated return and SRV strackure. 2: The. 
Reset Command shall be g non- flight, pre-launch command ‘of: 
4 seconds or lesg duration abd ghall Lave a current ‘capacity 
Upon receipt’o } command ¢ the SRY, Sytem shail be » places. is a 
ready condition. € : i 


= :&: 1.3 Pyrotechate Commands - 


a 


‘The commands ‘sted Belew shall bes ppl 
technic bus and each shall be referenced 





. . . Py : a _* i 3 ee ma 





REV.C 30 Nov, 1965* < 
Rev. D25.Apr. 1966 


@ Bs command line shall be shorted to the vehicle pyrotechnic return 
es y ' prior to the initiation of the command. Other command require- 
7 ments are specified below. ot x 


oe 4.1.3.1 Water Seal Activation Command No. 1 (P28-FF) 
: ~Retora: on P28-HH — 


o) 


Function: ~ *. * 2410 tt Motor No. 1 Activation 


: Signal Description: . May betvent 3 anytime after the termination of | 
_ wehicle powered flight and may be continuous — 
=, to P28 Electrical Disconnect. e uy 








ae ae: Electrical Requirements: (1) 
















: ce a) Pulse duration - 5 seconds maximum 


a 


b) Current ae 4.0 ampe minimum 


2 ‘c) Bus voltage during! 8 volts eotntraus across -. £ : 
" . pulse 1. +* dimple motor ; es eee 


a) Impedance. . eres . ccs 4+ aa ohms 7 - ; . , s 


(1) Command will be current limi d and fused with a ( aan =< . 
1.8 ohm fusistor on LaMsc es of reetw a i a 
_ interface. ; me o, pet 


.3.4.1.3.2 Water Seal Activation Command No. 2(P28-v¥ 

eke ae Return on P28-u fe.) pe 
“s #. a Pane . \ oo . 7 os. a : 

. Function: , : 2A10 Dimple Motor No. 2 ‘Activation : ais 
ees “gpThe Water Seal Activation Command.No. -2 shall be initiated coincident 


1 “tf with Water Seal Activation Command No. 1. See ‘Paragraph, 3.4.1.3.1 
meee oe for signal specifications. ; 


‘s. 4.1.3.3 Arm Signal No. 1 (P28-X) Retura oa P28- Y 
ee nas a 
Sea Function "+ ‘T/M battery activate, No. 1 Recovery battery 





; o SPA ge 83 ie " activate, latch relay Ki ama timer start. 2 . : 7 
rad af 5 A + 

, Sigia Description Command shall be initiated 76 + 8.5 seconds prior a As 
ga a to P28 Electrical Disconnect and will be continuous oY 





: trom initiation to electrical disconnect. 


; Electrical Requirements: 


‘ '.’ a) Pulse duration 
h . »b) 
. c). Bus voltage during 
a ‘ pulse . 


d) 


Current — 


a cee 


° 





y. 


oe ; "Function: roe 


Electrical Requirements: 


a) Pulse duration 
.  _b) Current. 


se - ¢) Bus voitage during 
: . pulse ; e * =F 


d) ie tea 


. 0 eo. 


ee Signal PeeerPHcn: See paragraph 3. "7 1. 3. 3, 


18. volts minimum ae 


1. 34. 1 ohms 

















500 milliseconds maiizaum . 
10. 4 amps éoinimum . eS a 
18. volts minimum. 2 en 


» 
ae? 


1,0+-. : ohms ~ ae Bae 


5006 milliseconde maxim “~ 
8.0 ampé minimum * 
















a Function:~ Thrust cone battery No. 1 activation. 
5 ; ie DISIC Water Seal Dimple motor No. 1 

‘“ ; ; eal as latch pine A KS: 
Signal Description: 
: : seconds prior to P28 Electrical Discomneck 
* ‘and will be continuous to egcroler’ ‘diséc 





a 
ean 





Electrical Requirements: 
ae a) Pulseduration iy 
b) Current 

























Thrust cone o battery No. 2 activatiea, 
2 | DBSIC water seal one moter No. 2 
» actieation. : 


“aiguat De Description Bee Paragraph. 4.1. s. 3 
[Minti eeirecent: See Paragraph 3. 4.1.3.5 

: an - . 4 . 
rr 41. 4 Battery Heater Feed (Pe- DD) or a: : 


‘3 the Reser Battery Heater Feed shall be $24 VDC unregulated - - ys 
- referenced to cassette and battery heater feed return(P28-T). . 
$. The battery beater feed line shall present an open to the. battery ~ 
“ heaters. until a Recevery Enable command ig received by the , 
Bite : "weblele. “Upon receipt of the Recovery Enable command LMSC 
Re - will energize the battery beater feed line for a minimum of one P 
©. (orbital perfod prier te Electrical Disconnect and shall have a current 
capacity of 3 amps gentinuous. Exceptional circumstances may o a 
im zeal = B Recovery oneal activation wabent a aie ioie vido 








letey 
in 
. 
. 
te. 
Ne 
t 


page ae Beacod ‘ena ‘ba enabled daring vehicle pre-launch tests te - 
verify the operating’ frequency and measure the radiated power. LMSC Se 
{shall provige the Beacon syétem with the power and command required oe 
tor basta ‘ast. The power’ and command shall be generated by a non-flight :. 


° : ot - 


ie 
The Upcacda A AGE Ponsd F Feed shalt be. LMSC C aupplied and shall have | 
the following charaetértstion: ° P45 o 


SE tess ' Ns eg ee te 
8 . BOT one - ‘ ! 


BOT sie ee "+13. 8V DC te oe 





- bes Current — Fe 0,40 amps. capacity mioizouns | 
eee, oe ee eS ‘0. 20 aaips. Jee, minimum 


s minutes mazisoum duration - 


4 Nae 


































“38 wt on - 


_The Beacon. and wee AGE Pewer and Contrel shal Bie® 7 Det nrggr 
referenced to Recpvery. System Structuré Ground. This tineticd Sire 





_ for operation of the’ Beacon and the TM. _ ty 3 pas t ea 
a 2 ie A a ad ately 
eg. 4.2. 3 ™ Test, Power & Central (+24 DC) (4A: zy 
a > aoe ce a ts it oa 


5 . ‘The TM ‘Test Power & ‘Central 24V De) (4s 312A). shail be 23 2 : 
: “ operating ag telemefer, set ae ths +189. vc re feat cA1S EE 


Ls 3" $.4,3 Date ra Desceiption ! gt 
- 5 4.9.1 Continuity Loop Feed | (P38-€) "Ret 


yay 





- condition of the SRV' syatem.. TAM 

“th make the loop coutimious repre! fer wines Ee 
a ‘ monitored through sormaliy % : 

‘st receptacles etc. LMSC s 

“iv, unsegulated from the’ 

. fa the blockhouse vis thy leo 













*@ ee 4:32 Weiler Seal 1 Metter (P2e-n 
5 > - , The SRV shail provide. meniter prs 
i. “Y "(P98-E) and yeferencea'te 5, VDC return (P; 
ef the two water niet lan eects shall g 
voltage levels, 23'S : 
). '$.0 0 volts + .2 vets ~beth pater Goals Op 4 
vy, - Sab) 1,8 volte +2 volte.- bath water seals « 
we ovals 285 wets «2p. 
aes O46. 28 volta £8 7 





. 


Mt . 7 


y oN 


poate 
7 oh 


had 


rn we. i 

Phew .., be 4.3. 3 ‘Retro teu 

oF. 0) os The SRV shall ae | 
Sue Racket temperstare “Ty. Si 


| Feslated and whall be. san 
‘ tye eae ao Ec caae : ar ° 
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ELECTRICAL INTERFACE SPECIFICATION 


> 


a 


“for the. 


"J2 -'J3" DISIC SYSTEM 


| 
" : 


{ . 
7 ; 
7 ° 
so 
e 


ig 


- An CA ete we 








1 ei ; 
. ‘ e 
a 
eae a; 
1 aes 
iy rag 
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ott 
, 
7 
gt te 
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1.C SCOPE 


> 


2.0 APPLICABLE DOCUMENTS 


3.0 REQUIREMENTS 





e 


. 4.0 QUALITY ASSURARCE PROVISION 





5.0 PREPARATION FOR DELIVERY 
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_0. SCOPE - : 
| . a - This- docimené shall define the electrical interface between the J2-J3 > 
Be Se eA Systems and the D.I. S.C. ae described in T3-! 5-009C Design Control ae ee 
_ Specification. a a | 


2. 0 APPLICABLE DOCUMENTS 
ett The following documents shall form a part of this specification to the. 
jextent specified herein. In the exert of core: this specification. 
shall prevail. | 
- 2: 1 LMSC Documents , ¢ so 


.UMSC 4479698 Specification for Electromagnetic Interference 
—-_-—_'—— Ceatrol Requirement and Electrical Interface 
: * for Agena Systems. AN fier a8 s 


.T3-5-009C. . DISIC Design Coitz olipecitication.i ics tioe oS 


*T3-517. " "Installation. Requirements for gic sia mae 
BBO a f Temperature Sensors. 


; ‘T3-. 4-508 % Sas _Degiga’ Control Specification for. the Triple: 
Per 7 “ Parallel Output moe Generator. 


fetget: - . ; + eee ‘ e 
mm . oy 


ae 28:0, REQUIREMENTS F =e 


= ~ 





-“  g. 1 Electrical Interfase Chanectore: ce foe a : 
~The "32 - 33" Syatems shall interfacg electrically with the DISTC= 

: 5 a eda ” through. six (6) connectors. ‘The LMSC half Se each conttector is 
weet es, defined ‘below. The DISIC shall provide a compatible mating : 
. ‘connector in each instance, ‘which shall be physically located per 

" T26-100 interface drawing. Connectors with aluminum shells aod 
° a3 gold. iridite finish will be ised whérever possible. ; : aK 


3. 2 Connector Description and Pin Assignments a, 2 ee Je. 


3.28 Power & Command Connector P136 6 (PTOSSE- 16- -263- 041) we. 


a ee AL: ‘Spare: Pe hy eee tn ey Je to ee 


ene 










































. Spare — ae 


Cc 

‘D. Spare ep i : 

E. Spree ee, 

F. Spare 

G. Spare ‘2 et 2 

H. Spare : a 12. 

J. Spare . 
“K. _ Operate Command ae : ae 

L. Operate Command > 

M. Model Command ° he 

N. Mode 1 Command Ske . pe 

P. Left Capping Command | a 

R. .Right Capping Command. ee ES ees 

S. Spare eae Si 
T. 1/350 Exposure Command ie ; = 
U. Relay Reset Command ~ —— Oe a agen 
V.. Supply Cassette Brake Release — , 
W. Supply Cassette Brake Release : ; 

X. +24 VDC Unregulated: oe On 

Y. +24 VDC Unregulated ae eee coe as 
Z.__Unreg. Return . 2 | be sok Oe 

“a. Unreg. Return - - . Sate, toe 
b. Take-up Cassette Motor Excitation ae 


Sra 3 c. Take-up Cassette Motor Excitation * 


3. 2.2 TIM ‘Connector P140 (PTO6SE-18- 328- 010), me 














A. Spare , 

_ B. Spare : 
C. Spare are 
-_D. Spare... : 2 Pe ek 
E. Spare” - - = a hi as 

——¥. Spare : tof ar ee a 
G. Spare , ; ge ae JG ae 
H. Spare ~ — = he ee eae 
3. Spsre . = : 
K. iARPC Cam Monitor : as 

__ L. Operate Command Monitor’ ei 

M.. Mode 1 Command Monitor.. : 
N. Stellar Metering Clutch. pone Moaltor 
P.- Terrair. Metering Clute}. Command Monitor’ 
R. 
s. 
T. 

















<o 


Ni 


e®angp 


Eoseene 


om 
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ee 


o. 


e . 


ty 


a 


wz 


TIM Common 


‘Spare- oe se ere ts A a ‘ 
” Spare - . S : ae oe A 6 # 
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Left Stellar Platen Position Monitor ~- : 
Right Stellar Platen Position Monitor 
Terrain Platen Position Monitor aN 


’ Stellar Film Idler Monitor . si 


Terrain Film Idler Monitor 
Terrain Shutter Monitor . - oe ’ 
Motor Voltage Monitor 

Temp. Sensor #1 —. he, 2s 


Temp. Sensor. #1 : . 
_ Terap. Sensor #2 a 
Temp. Sensor #2 al 


Terrain Exposure Position Monitor? 
Shield Tie 
T/M_Excitatior oe . . os 


S . 
SS ede - ° 


3. 2. 3 Data Connector P137 (PTOSSE- 20- 41S- +011), 


Spere . < (5 ee 


Spere. 


G 


Spare = we We Go 2 oe 
“Shield Tie set aa Ron Us 


ra 


' Array A Return “.. Tae. 


Array A Return 

#3 Request in (Interrogate) | 
Array ® Return can 
Array B Return 


_ Index Bit — : - nay ae 


#3 Output Lamp 1 
", 2 . ; “ * 


d. 
e. 
f 


 g. 


h 
i. 

j 
k. 
m. 


"#3 Output Lamp 15. 
bn | “18 : 
17 | 
18 
19. 
20. 
“21 
22 
23 
24 
25 
| 
27 
28 
29 


. 


3.2.-4 Suppiy Cassette Connector, 


A 
B 
Cc. 
D 
E 
¥ 


? 


SS 


Se 


K. 


A. 
B. 
Cc. 


—.D.__ 


E. 
F. 
G.- 
H. 
J. 


_Uoreg. Return — 


5 
Spare 
Spare 
Spare 
Unreg. Return 
Spare aS 
Brake Release Command 
Brake Release Command , 
Reset. > se? 
gig anes - 


Gecaues Motor Reverse Molege: Plus : 


Torque Motor Reverse Voltage Retetn, : : 


Stellar Rotation Pot Excitation 
Stellar Rotation Pot Wiper. - >. 
Terrain } Rotation Pot Excitation 
Terrain Rotation ‘Pot Wiper : 
Shield:Tits.. EES: 
Stellar Film. . Footage Pot Wiper: 
___Terraim Film Footage Pot ‘wipaptss: 


K.. Film Footage Pots, High End- 


L.- 


M. 


Film Footage Pota, Low End 
_ Rotation Pots ‘Common eS 


y worn 


ie 
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Loe omen 





.: Unreg. Return 





P 
: R. | Unreg. Return k 
ee ay. . > $.° " Anti-backup Release ; 
ake T. Spare~- ce er By es 
‘ co * .U. | Torque Motor Excitation ; 
Vv. Torque Motor Excitation je. = . y 
Bey ae 2.6 Take- -up Cassette "B" Connector, P139B (PTO6SE- 14- 198-011) = 
ee TG A. Torque Motor Reverse Voltage Plus : - 
ee ot we % ' |B, Torque Motor Reverse Voltage Return 
ol Stellar Rotation Pot Excitation 
or ae ‘ .+° D. Stellar Rotation Pot Wiper 


. &e E. . Terrain Rotation Pot Excitation 
le - . . KF. Terrain Rotation Pot Wiper 























G. = Shield Tie’ "~ 
_ HL Stellar Film Footage Pet Wiper ‘- : 
* “ss J, Terrain Film Footage Pot Wiper : ° 


_ K. Filmy Footage Pots High End 
“ L..+ Film Footage Pots Low End 

M. Rotation Pots Common 

— N._ Spare’ . 

. “RP. Unreg, Hetty 

. -R.: .Unreg. Return 

She w S ., S&S.  Anti-backup Release 

ea Spare . . te aig ee 
Beh, ee . U. Torque Motor Pycitation a Sane 

a ee Me Torque dbl Excitation 


3 are oe os 3.3, Electrical Intectiice Design Requirements 
re | ‘Power’ Supply | 
ane Tas Unregulated Volt Voltage 
a . LMSC shsli i supply unr unregulated D.C. Wines as s epecttied coe aad 


» in. applicable sections of para, 3. 2. @ of LMSC 447969B 
tor the operation of the camera system. Power shall be 





. ea y eeppties continuously. to the camera ‘system during a ae OS 
 sormal mission which includes. “pre-launch and launch modes. 
2 ae "Power. wit ¢ ot be supplied in orbit durtag, that time that the | 


ee x) ry 



























b. Telemetry Voltage ne: an : 
ee I6C_ shall provide-$ VIC regulated voltage to the DISIC oe 
subsystem for telemetry use only. mass. voltage shall be” 


~ 


_ 3.3.2 Load Characteristics "+S ne i 
+. The camera subsystem.shall present equi pment loads to tha are 
= vehicle power supplies which satisfy the requirement of 

< pera. 3.2.10.1 and 3.2.10.2 of LMSC hk T969B. The current .* 
requirements of the camera subsysten, ineludin supply and | 

a 4 - take-up cassettes, shall not exceed 5 aups ave vith - 





» .. Bee, % oh 


oo 3.3.23 Bvitched Capecttor-toadsy 
rte Switched Capacitor Loads shail have surge. éurrent Mimtttag. 


ren Pyebes 72 





@ — . resistor Vin series, 


3.2.4 Inductive acis ‘Suppression * ns. ee 
The use of diodes or other equally effective Abel adi: to suppress. 
spikes that result from collapsing d.c. magnetic fields is - ; 
, ate _ mandatory) in every case where a Asc. current that flows through 
- an inductance is interrupted. The diode or other “suppresstoa - 

- device s be mounted ab close to the inductance as 1s 


’ 


bes 36365 Cable 

— let.) Cables 

oe of IASC cables and harness that interface vith the cameraysub-4 
ey a *' system L ve fabricated conforming. ¢5 Rie’ requireseate requiresents- vente 


= pare 3.2,11.2.1 through ‘3.20124 and yore 3 
_ through 3.2, 6.67 6 of DEC © MTs6mm, t6 er 
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| ‘RO, 
8. 3. 8 AF. Signal Circuits ; 


All A.F. elgnal circuits (0-150 kc) shall be shielded with the 
us shield grounded by LMSC at the vehicle ground point only. 
a Shields shall, not be connected in any way which creates a loop 
paving nominally zero dns impedance. The shields shall be 
ponted through the pin provided on ane Ti M interface connector 
oe Lt PB 1aelge aan: 2 
ao a aes ‘3.3 3. 1 Gfounding f , | 
, "i oe . —_ The camera subsystem shall not ground eny- ‘power or signal 
returns to chassis or structure. The camera subsystem shall 
* conform te and be compatible with grounding requirements of 
es LMSC 447969B para. 3. 2.8.1. 
Si ae 3.3.8 Fuging t- 
‘The +24 VDC unregulated power, (Power & Command connector 
P 136-X & Y) to the camera subsystem will be funed by LMSC 
pede _ sate | to the camera subsystem in conformance with para., - 
“4. 3,2.8/4 (e) of LMSC 4479608. The fuse values shall allow for a 
; 2 120% safety factor over maximum surge current. 
3.3.9 Bonding 


u The camera subsystem shall conform to the bonding requirements — 
se fe A _ ef para. 8.2.12. A through 3. 2.12. 2, 2 and para. 3.2.12. 4 through 
ee "3.2, 12,8 of LMISC'447960B, to every extéht possible. 
cist = 3. 4 Command Description mR a ‘ 2 


3.4.1 Operate Command os hee 
* The Operate Command ‘shall.be re VDC ur unreg. j. referenced to unteg. — eee 





ce a _ Feturn,. Ik shall be continuous: throughout each programmed Oper, 
ve: os ‘ation? The camera subsystem shall begin operation upon receipt of | 


ot® 
*Ftbe'« command and shall continue operation to compiete a fall cycle. 


$22 2- ee ete 


rent the operate | command is ) removed dart» a camera re eyeie, All” 
eae a a ; 








a 


ower, 









e 


*“< command. The camera sabayateni shall be insensitive ts nor : 
: : relay contact bounce present at the leading and trailing edge of 


the command. os . a : 2, os ee 


3.4.2 Mode 1 Command = 





described in T3-5-00X% when an 1 operate command is present. 


The Mode 1 command will be sent independent of the operate’ : 









; edge of the Mode 1 Command.” fe ene eS 
oo 3.8.3. Terrain Exposure Command , 





iden 





neterenced ie pMaESR? 
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This commend vill present an cpen circuit to the casera subsygten ; 
in the absence of o comand, The camera subsystem vill be. 
‘insensitive to normal relay contact bounce present at the Leading 
and trailing edge of the terrain exposure commend. 





ee | a 


Se ae ; The capping command shall be +24 VDC unreg referenced to unreg: return, It 
po a, ‘ shall be continuous as programmed. The command source shall be relay 
fae? ones a contacts capable of supplying 2 ape continuously. - The command 





- shall present an open circuit to the camera subsystem in the absence 
of a command. The presence of a command prevents the left: stellar 

ae eas capping shutter from peing activated by camera operation. The camera 
ae eer subsystem shall be unsensitive to normil relay contact bourice present at, 
the leadifig and trailing edge of the commande, 

















*' 3,5 Right capping Command _a ae | ae 

ee. _ The capping command shall be sh VDC unreg ‘referenced. to unreg return. It ay 

a " ghall be continuous as programed. ‘The. command source shall be relay i. ae 

contacts capable of supplying 2 amps continuously. The command——- +2 woh 

shall present an open circuit to the canere subsystem in the absence a pee 

of @ command. The presence -of a command prevents the right stellar 

at gi ee ore “capping shutter fro being activated vy camera operation. The camera 

in ee subsysten shall be unsenditive to normal relay contact bounce present at 
ae _ Sis Lending ant trailing ete Gf the Conminds | 


< ~~ 
en « : 
e ‘ oe 





























aa ; “One contact of the monitor svitch (Form A contact arrengeneat)” 
rn sual be wired to the T/M connector FIMOHK end the other comtast 
eo DD anheyees sais enema Sar ee 
, 3.5.2 Terrain Idler Monitor : : 
fhe Terrain Idler Monitor shall be a commitater configuied to 
wenerate three (3) unequal "on" pulses by, use of conducting . 
segments - one of 120° of arc, one of 90° arc, and one of 60° sre 
each separated by a-30 Pnone conducting segment. - The commutator: 
- ” ghald mike a rinimin of 1.5 revolutions per metered frame, xe’ 
- contect of the monitor svitch ehall be wired to the a/M ecanectar” 
FIMO-Y abd the other contact shall be vired to the 1/M monitor ” 
excitation bus. ; : oe 
3.5.3 Stellar Idler Monitor ee, 
The Stellar Idler-Monitor shall be a commutator configured to", 
s . generate six (6) equal "on" pulses by us¢ of conducting pegnents.-. 3 
@ each of 30° of ares The commutator shall make « minimum of . ae 


; monitor switch shall be wired to the ax connector FAME pe 
; the other contact shell be vired to. the 2/M motitur 
bus. 
~ . 36504 Operate Relay Monitor . es 
Toe Operate Felay Monitor shall be configured to inticate the” 
ebeence or presence of the Operate Commnd in the camera subv': 
_- systen. The monitor sball bee Form A contact’ arrangement | 
wired so that: closed contacts: initeate the ‘Wresence. of the 




























os weed “epscey 
ao kd. 12 Rov 19%5 ia 
rons “AT Mereh 190600 | 


_ contact ‘mat fi pe vired to the T/M connector PLLO-M and the other 
. _ setact shall be wired to the 1/M monttar egmaen bus 
3.5.6 Serrain Shutter Monitor ; 
oF. 0. The Terrain Shutter Monitor shalt ve configured so that the monitor . 
2 a . system shall generate a 150 m second ed nifsare pulse with each 
ae shutter opening. - The pise shall have an amplitude of 12 volts + 3 volts. i 
‘ he input impedance of the IMSC circuit external to the camera Ma 
subsysten shall de approximately 2000 ohms‘in parallel with 500 
" pleo farads. The output shall ve vired to the 7/M connector PLNO-Z. 
"""- Te terrain shutter monitor system shall use the 24 volts imuregalates 
a - "0. 88 @ power source. 
3650] Motar Voltage Monitor | | o. , 


pea 


_T9 Motor Voltage Mohitor shall be AY + 1V referensed to 1/N far | 

_; monitor common retum. The output impedance of the divider = 7 

“tall de a mintsam of. 2000 ohae referenced to 1/M monitor comoa CM ee 
J] return, “the output shall be wifed to the 1/M connector Pika, Fos 
“36508: Teaperature Nonitors ane . a ae 


= "* The cazera sudsysten shall neoviaa two tangaratuns sensors 
: * (wierosystens - "Ba-3009-0006 + formerly TE-3D)ymounted per, 
ee Sx 2. W3e5AT so that they are elestrically isolated, 50 megacbusat > 
ie PB On eat ere es Se ae : = | 
ar eh teary Crs stall: te designated ss No, 1 and Ho. 2. The’: ie 
yo ade of each Yee tenage ta Yo ist, tha UW comet ne 
“om, 0; (No, 1) and mho-d, 8, (Bo. 2). - ee 
88 Fila Footage: Monitor’ | i fia os a 
+ Beare vii be Etjm foytage todicators fox, the terrain and the ; 
 eteliar takecup sascettes for both. the "A" and “B" system. Ss 
Galatea wae ts bee cc aiey eee Sa Fate 
vga 34 maxinint resistance. The terrain and stellar indicators - 
“3 outa rantstine vill be muitinm Detyers th viper and the Lov as, 


RAR. 





tk. 4 = bal er 





. a 5.11 Terrain Vetering Clutch Command ~ ee : E 


305.44 Terrain Capping {Command os, oe 
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- 


3.5.10 Stellar Metering Clutch Command < : 
This clutch command monitor shall be a. 2k woo unrex signal 
that goes to apprxoimitely zero volts at the instant’ the oy 
metering clutch is commanded. The monitor signal is taken off. =. * 
the negative side of the metering. elutch solencid coil isolated by 


This clutch comand monitor shall be a 2h. VIC imreg signal : coe 
(SVDC for TM) that goes to zero volts (7/M) at the instant the 9 2: 
metering clutch is commanded. The monitor signal is taken off 
the negative side of the metering clutch eolencid coil, This signal . 
shall be vired to the 1/M comector saat ie : 
3-502 Left Stellar Capping Commnd | ee eer. 
* This capping command monitor’ shall be a2ky voc mares. sign 


. the negative side of the capping eqledcta x eat. 
be vired to the T/M connector PLMO-R. *” eS 
3.5.12 Right Stellar Capping Commend gt 
This capping command monitor shall ten = voc dcpedenanae 


the negative side of the capping solenaia coll. Tis ts steal j 
be vired te the 1/M combctor FuNO4s,’. ~ ne 


‘ Tats capping command moniter shall be & 2h VDC ureg sigaal 
(5 VOC for T/M) that goes to sero volte. (z/m) at the pone 
capping shutter ia commanded. The monitor: dpieeed is taken 
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@ 
@ | Pair ‘be wired to the T/M c eounecter Pi40-U and the other contact . : ~ "7 wr 
, 4 _* | shall ‘be wired to the T/M common bus. , . 
2 7 3.5. is” Right Stellar Platen Position 

on : ‘This telemetry shall indicate the position of this platen in the 

: | - camera subsystem by a- ‘switch closure. The switch contact, aki 
arrangement shall be wir ed so that closed contacts indicate the ; 
platen in the actuated position against | film. Open contacts are + 

: | - = wv to indicate the non- -actuated platen position. One contact shall - 
be wired to the -T/M connector P140- ¥. and the other contact shall 
be wired to the T/M common bus. 5 | a ie. Boo ne 


. 


- + 3,5.17 Terrain Platen Position vi oie. fa a a 


° 


This. telemetry Lee the position of this platen inthe . “* ee 


camera subsyste a switch closure. The. switch ‘contact 


"arrangement shall be wired so that closed ‘contacts indicate - oe 





= a ee | platen, in the actuated position against film, “Open dontacts ere. a 2 te 
& o | to indicate the non: ated platen’ position. ‘One contact ‘shall . f = ag : 
. be wired to the T/ nector P140- -W and ‘the other contact » oo ae 
shall be wired to the TIM. common bus: - ~ OP Bias ey 

3. 5. 18. Terrain Exposure. Position Monitor % eae i“ 
This: telemetry shall indicatemthe terrain exposure time selection o 
_ by relay contact t closure. The menitor. shall be a form A contact’ ie ” : = 
arrangement wired 80 that closed contacts indicate the 1) 250 | 


‘second exposure and oped contacts indicate the 1/ 500 second | 








a 4 ‘exposure. One contact shall be wired to the T/M connector - =< — eet 
- oe : PLAT and-the other contact shall be wired to the T M common. 


3. 6. 19 St ellar Take- Up Cassette Rotation f a fet a “* - re 


"Stellar Tr U Cassette Rotation raoniter iy shall be provided by . a ne aoe 


ee ee _ eatinuous. turn linear  poienioeetet anata ee the ru cassette: sey ay , 


mee . c 








s, 

















so that 2.75 Fevolutions af the pot ie equed-to one rev ot’ 
og a cassette to present a varying voltage. ‘Maximm resistance ’¢ 
f potentionster shell be 2000 + ohms on the‘viper.. 
in PL3GA and PL39B stould de i ) pee pare 3.2.5 ind 3.2.64_% 

3.5.20 Terrain Take-Up Cassette Rota on Se. i 
Terrain 1/U Cassette Rotation nonitoring. shail: be provided fy 
(,  & continuous turn Linear potentiometer installed in the 1/0: eae 
; | cassette vo that 2.75 revolutions is equal to one revolution ‘of: 
: cassette to present a varying voltage. Vextame resistance of $i 
ng potentiometer shall be 2000 + 3% clms on the viper. ‘Comiection 
= in FI39A end FLI9B should be made Par para 3.205 anf 3.2.64 : 


5 5.0. QUALITY ASSURANCE PROVZSTORS 


ae & 2 Hot applicable. a ae : 
5". 5,0 PREPARATION FOR-DELIVERY ~~ ? 
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ee IMC Funetien Generator Functional Black Diagram 
Thermal Altitude Test Programming 
mac Vector. Diagram ae : 
Example of FMC Function Output _ : oy 
Derivation of FMC Function Output Equation . & 2 
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Compensation. Figure 1 shows the. functional block apa of the 
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generator. My 
e x ; ° 
fied, shall form a part of thie sp 
« T3-5-028 ' Design Control 
T3-6-029 Design Control ; 
Fos : ; Subsystem ae ; 

e . TS-6-033 = Design Control Specitication, ‘I 
TS-5-019.. Electrical interface Spottt pee 
TS-5-023 

: T3-6-002 General Specification | tor Payload ual 

8.0. _ DESION REQUIREMENTS oe 
. 3 “General - mere ar ge 
nets ee 
- 3.1.1 Workmanship” oe aa 


Kach component, inc 
- and finished in a flga-quality 3 imager: ae 


Gh Ee 


3.2, ry Parts Selection | 
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ge aia The. ‘asseribly shall have Proper neice 
3. 1. 4 Protective Treatment © : < a 


"‘Gommpatible with performance requiremeate, 


3.1.5 Component ‘Derating / a, as a fe 
- Adequate component derating ——— be a 
a - practice. a ‘ a a 
3.1.8 General Power Distribiition . and lastrumantet 
——_____The general requirements specified in a the folley ew 


folowed in the design: ! ere ses 
-T3-5-028.' Design Control Speciticati 


_b. T3-6-029 : Design Control Specificatinx 
. adele ene Subsysteni 5. as 
ae! te cana . Design at rol genie 
. : 7 . Subsystem aor 





os “y8-5- 019 


ve oe 






Se TS-8- -023° t ae 
<- “T3-6- 002 
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ae 


as ca 


"TS-6- “030 o 7 





a ; ae Scares ‘ Rs 24 - 

Be pm  Gayeigalated 24 vdeo: ‘at to 29 vde 

oe - Flemetey eee S de, 1 percent - 7 is 
ee AG voltage: bo, 112.3 to 117 v rms i, ‘ 
es ‘58 : Ft ys £00 +°0.8 eps. ca" phase) = 
The power coamaneiiek shall be: | eae : 

: a. Ceeepueisd be vde:*"- Z .. 12 watts average during operation 
emetry Voltage: 4/2 watt maximum - 

134 Volts, 400 cps: of 9 watts maximum, 
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og ene peaay shai exist between the’ case vend 







Me ‘Aunctloa, ne shall generate a. function to contre} the CR 
“> <7 Baye < 


pehsitien a Ure YMC defingd in Appendix A.” The FMC 
of the eccentricity funetiod ‘and the oblatencss function.” : 


ity fanetion » oe meric, assuming spherical earth,. ‘and the: 


















pS te ae - — eo aa 
Acity Piece Gederator.. > Pr ee ae - : 
: os cn ef ates te deg wt, : - é : ©. 4 
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‘Capability shall be crevileed for delaying the start tiste: ‘oh tha’ ecce : 


shall be selectable in fight with « real time command (ANA/iS) = oe ep 


* the. eccentricity ‘finétiod gengrator. 


, until the next athe signal 1s Feceived., BN 
* 3.4.2.4 Eccentricity ‘Funetien Stark and Half 













function after SPC 27 {s received in nominally 25 second, $0 secénd, and 200: 
second increments. The maximum time delay capability ai shalt be erate 
500 seconds for the 25 second ficrement,.nominat 1000 seconds for the 50” 
second increment, a nominal 4, 000 for the 200 ‘second inefement, - ‘oan . ee 


one of the three delay’ j jncrement shall‘be used during a mission and ite Ree a7 ie 


fet 


20 selectable time delay for each of the delay increment. ‘This stert delay’ time e 





a. 25 to 500 ‘seconds in 25 second increment. _ NO Oe Gy i 
b. 50 to 1,000 secends in 50 second increment 
¢. 200 to 4,000 seconds in 200 second increment. — 
The deliye shall be repeatable within 0.5 percent ever a ten 


ate: t- 


AGE command shall be provided in the 30 quaiification unit : :Atiar the 6 start : 









3.4.2.3 Eccentricity Function Generator -. . | , oe ae in a, cos 

After receiving a start signal from the start delay efreuit,’ the fietion 
generator shall generate’a cosine curve with a period of 2, , 400 te A ‘800. asi “oa 
The Beried shall be easily’ ‘adjustable within 5° percent: of’ ‘ais requir period } 
prior to launeh (R-8 day). The¢ period shall. be repeatable within ¢ 0. oa : 
over a teerererars ‘Prange of 70 +23. °F, “and one ‘percent ober: a tem st 
range of 30 to 100°F. . The eccentricity, funtion generctor | ‘shall, sinonteliaaig’: 
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stop after completich of the perio ebcentricity function shall ng ‘start . a 
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“aajuptabte ta ght with ANA 1l-and ANA: 12 r Beciively. The start voltage and 
half eycle voltages shall each have twenty (20) selectable voltages within the 
veltage ranges, s cified below. For the normal missien, the start voltage range 
_ shall bebetween 1 Hana 3 A vde and the half cycle veltage rangé shall be % 
- “? “between 2.0 and 375 vde. For the mapping missien, the minimum voltage of the a 
start and half cycle voltage shall be ground adjustablé (R-15 day),downtw,1.2 wie 
and the maximum voltage of the start and helf cycle, voltage shall be ground: » 
adjuatable (R-15 day) between 2. 0 and” 3 a vie. Because the start ‘voltage range 
and the half cycle veltage range overlaps, capability shall exist for generating = . 
- both a positive or a negative cosine curve. - Adjustment of either voltage (start 
voltage or half cycle voltage) using ANA 11 or ANA 12 shall not affect the ‘adjust- 
ment. of the other voltage by mere than 0.2 percent, ‘The adjustment shall be . 
“repeatable within 0.4 percent over a temperature aoe of 10 + + 25°R, and within ey 
° 0.8 percent over the wa rangé of 30 to 100° F. ; . 
3.4.2.8 Homing Cire | Roe Sigs | Ps Bene 
@ e —. ‘The eccentricity ction ‘generator shalt autemstieally aop"aher 360, + 1° 
eee enrnulative) of the cosine curve has been generated. When spe 1¢ is : aa ee 
received and the programmer is net atts’ home position, the function generator - 


shall siew te the home positién ‘within: eight minutes fram any position of the- aie 

cosine curve, “ . ey anes | 
en ee: Eccentricity Function Gatpat ; a. Pat: OW oe cae 
é. On te The output of the eccentricity function shart en conform te the calculated: Pigs: , 


‘ cosine curve within + +08 percent. ‘The caleulated cosine curve shall be based 
“e on calibration of the period, _ Staxt, and half-cycle veltages, and start ‘delay. 
The output voltage shall never deep. below the minimum value of Be start renege: 


< “when the unregulated 24 vde is applied 1 to the FMC programmer. as as ee 
= e 3.4. s Oblateness Funetion Generator Requirement ~ ; ae ae eG 
"9482 Generate ts ees A 
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we ee 7 The ‘oblateness funetion generator ch all generate a cosine function with fhe? = . 


eapiirade and level controlled byt the eccentricity ae culpa. ae + - c 
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shail generate two ceycies “of sceihes eurve during this period,” The eased 
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3.4.3.3 Amplitude and Level a aE: mane a . - = 
~The amplitude and level of the oblateness funetion ‘pail be i prog 


~ (RB day). ‘The minimum valos of the cééing eurre shall be tinctiog g 


of 30 te 100°F. . . ee ie 
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_ The oblateness, function output shall cdsferm to the calculated eu 
e . ‘to within +2, 0 percent ef E max? With a-fized Bo ‘E. ay Shall ba 
- asthe maximum value of the cosine curve.” | Equation 3 in Appt dix 


the equation for the oblatenesa funetion output. oe _ nee 
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funetion. output. ae Low, (fieh 2 ae thas. a 
3.4.4/1° Accuracy . oat | es i _ oe 

The FMC funetton output shall cenferm to the detouiated vatae, 
equation ef Appendix Cc and calibrated values of the variable Z 
cent (1. a5d{over the. tetnperature range. ef 70 = 35° or Sir 
3.4.4.2 _Qutput Impedance. 
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i 500 idle-bhms. <= eG ra 
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as s 3.85: Yaw Funetion Generater Requirements 

“aa General | gn . i 
e ‘The yaw funetion generator shall generate a ‘hunetien te ‘yaw the Agena, 
ae _ tae sigh the Agena guidance s system, for compensation of Teroas defined in 

¢ Appendix A The purpose of the yay function g generator shall be to align the 

“e BS 3 axis of the Agena to the- UMC direction defined in Appendix A. 
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: ee 3 yew fasation amplitude shall be easily adjustable prior to launch 
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within the value specified belew for different anges of phase angie of ne 
i standard sine function and tempersture. das fo Fe é 
Phase Angle “> Max. Function Error og 
« (Std. sine functien) { 70 + 25°F) ee 
oo 0to45° - . |. #0,25 mv rms 
45 te 138° a ~+0.5 mv fms ee 
. "135 to 223° s  #O, 28 mivrms 
225 to SI5° .. /4+0.$merms | 
318 te 360° a + a 29 ov rms - se | 
7 3. 5-8 Yaw Function "Output Enable and Disable ox cas rs s 
; & iY A eircuit shalt be provided for ‘alternately, enabling and 


ose . . yaw. tunetien Ponteey-y with & real tiie command, vAF 107. é 


maximum, ey kee e8 ia 
3.8 Relay Reset ee a 
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he Oblateness function Output Voltage moniter, Maes | 
ne 7 BC/DC converter euten mcnlior a. ee = ae ee 
3.9 Mechanical Ruqueetnenta : . a é i ce 
"3,801 Agsemnly Size -e  e Sees 
vs 3.9.2 Weight bas os - Weg oo rs wees 


The total weight of the me ‘fenc 
<2 3.9, 3 Mechanical pees inents 


adjustments « can be easily performed. 
8.9.4 Thermal seaaheas as 
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beth ee: and acceptance ptesting = . oe 


eos . 
. 
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. start voltage pet at midpoint, ; S 

e. Oblateness fiunctiod peried. . oe 
-f, Oblateness funetion’ ‘gait. Soatrol ‘batting 
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Sn Homing” “3 a i oe 
‘ a “The ‘eccentrieity funetien s 11 be slewed at the start of the eccentri- . , 
fr olly. funetion te-verify the requirements, of ‘paragraph 3.4.2.5. : ue 
4.3. $7: Voltage Regulater, on ; o 
ae, the. sitpnt voltage ot any r DG DC converter as | regulator circuits a ie 
me be ‘monitored. oe a m3 ros - 5 tho 
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eat this, specification. _ 
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, 4.2.7 Failure ‘paling 
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ie ne IMc funetion generator shall be tested per paragraphs 4.2 and J 
4. 2. i. (4) « of T3-6-002. The unit shall not operate during randem vibration 


Sad but the ae volts de and ac power shall oy applied to the unit. 


Ms r fen tenting. The FMC : function sees ae shall be mounted on a test : 
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meiotals a within 5 dégeter inthe temiperature range of 0° to 125 

rege Be " Fixture aftachment points shall be. at the normal equipment 

mieuntiog § polate,: At least three (3) temperature sensors shall be placed — 
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